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KPR BA S, FELURNS (1) Arid; FEIXFL B FT T 7 246 N — N E-Bus FLYF R B,

B ﬁ?ﬂﬁfemmﬁ Mumber | Box Name [ Add... | Type 'Insi...| out ..|| E-Bus (ma)
e Deice L imae B1 Term 1 (EK1100) 1001 EK1100
+ Device 1.1mage-Info "2 Term 2 (EL2008) 1002  EL2008 10 | 1890
o9 Inputs "3 Term 3 (EL2008) 1003  EL2008 1.0 | 1780
41 Outputs " 4 Term 4 (EL2008) 1004 EL2008 1.0 | 1670
## InfoData "5 TermS(EL6740.. 1005 EL6740-0010 20 20 | 1220
& Term 1 (EK1100) "6 Term 6 (EL6740... 1006 EL6740-0010 2.0 2.0 | 770
&8 InfoData =7 Term 7 (EL6740... 1007 EL6740-0010 2.0 2.0 | 320
=% Term 2 (EL2008) =8 Term 8 (EL6740... 1008 EL6740-0010 2.0 2.0 | -1301
% Term 3 (EL2008) g Term 9 (EL6740... 1009 EL6740-0010 2.0 2.0 | -5801

P 7: System Manager fJHLLTHE
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BECKHOFF BEAIEI

R AR !
—A 1/0 s BT EtherCAT S FAEERIG E-Bus HLYSAAZIAE FIAH R (1 Het L !

3.3 WEEFRITMH—BEEIM

BtherCAT ¥y FHRECH | — N2k E CGEII) , R R EEE WP WS 00, 2R 1 B A T
SEMS A JE st CURAFAE) VIR BITBORES, land)#s] FALSE CRMD BNt {E -

EtherCAT MuG#E#lds (ESC) BHHAE141:
o SM EIM (ZRh: 100 ms)
« PDI &I (BRIN: 100 ms)

F£ TwinCAT H AT AR EIX PN T 1M I E), 40 R B :

P > |
Behaviar
oo Timeout Settings ~Startup Checking——— [~ State Machine
o FMMU | SM ¥ Check Yendaor |d IV Auto Restare States
LTk € d
B DistriEluteEmCTj:Ta - ¥ Check Product Code v Relrit after Communication Ermrar
[+~ ESC Access [ Check Fevision Mumber ¥ Log Communication Changes
- I _ J ~ Final State
Check Serisl Humber = Op " SAFEOP in Config Mode

(" SAFEOP ( PREOP O IMIT

— Proceszs Data ~Info Data
[T Use LRD/LWE instead of LRW ¥ Include State

¥ Include WG State Bitjz) [ Include Ads Address
™| Include foE Hetld
[T Include Lrive Channels

— General

[T Hodutolne - Use 2, &ddiess

—watchdog

[T Set Multiplier [Feg. 400hk); |24E|E 3:
[T Set PDIwWatchdog [Feg. 410k]; |1IZIIZIEI 3: i |1EIEI.IZIIZIEI
|7~Set atd whatchdog [Reg. 42000 |1IZIIZIEI 3: 18 |1EIEI.IZIIZIEI

| )4 I Cancel |

Ff  8: EtherCAT &Ik —> Advanced Settings —> Behavior—> Watchdog
W

* Multiplier Register GREUZIE4L) 400h (F75iEHl, BI x0400) A FHFWHANE 140,
MAETIVHEHA A R E 410h 58 420h, 5 Multiplier AHIRMEH]—Mi A,
EERE: WA TR REIRNE, £ EtherCAT BENN, B/ TN EE A £ hnE 3 ik .
WERBA AL, WA TEEMER, ESC HMERFAL.
TEIEETT LAFE ESC Zif7 8% x0400/0410/0420 HHEZE]: ESC Access —> Memory

EL1409 JRA: 1.0.0 21



JEAIBR BECKHOFF

SM EF 11 (SyncManager F&Hi1%1)

SyncManager & [ 1HAEERR 5 T4 i Thidi 4T EtherCAT W FAEEBEF M EE .. HlW, Wi b F24iEd
Wr, S PR EtherCAT JEFE %0 1045 I TR) HE I v e B0 1 SM & 110 (], UG 1M fl ok o ity 488
HFPIRAS GEF R OP) A2, HI M A A BtherCAT M FEEE VT b L) G A 2 IR E E .

Kk, A EtherCAT J5THIRF, SyncManager 7 [ 1R IAIKRIETZ TS ESC BEAT IERAAN LI (i A it i

e
f&o

F 1M RS B T % & . B, XHF “fisf” EtherCAT Mh (EREMH) . 78 ESC FR3ATHE T 14
HEKIE 170 #o XIF “RIEM” EtherCAT M3 CGrlEfF) , SM &I ThREE M 748 400/420 #HAT
SHBE . ROV pC AT, RO KRS . A, BIIMAPATI T RESH — e R s . |
T TwinCAT SPFHE fR I B KB 65535, FRWON BT & (G |1 H I 1) 3647 0

PDI FI7H GIEHEE 1)

WH Y5 EtherCAT Mufisil#s (ESCO B PDI JEWHZE KRN A T @ M1 PDT &I 1SR, WHZE
WELESE Y

PDI i FEsidEsz ) & ESC s, #lins5 EtherCAT MubiAHhAbPR S8 10, Bk PDI B 14,
AT DL WX A d (5 A 15 A e .

ik, MR 7T RE, PDL A1 Inl AR IR IR 55 ESC HEAT IEAHAN A IR i) ok FE @ 15
UEYEY
Watchdog time = [1/25 MHz * (Watchdog multiplier + 2)] * PDI (&{ SM ) watchdog
Biltn: BRIA Multiplier = 2498, SM watchdog = 1000 —> 100 ms
BIVTEL Multiplier + 2 FMEXT N T—MEHCH 40ns W& THIZIE .

A EE

HREHBLAR T PR !
ik SM AT = 0 kKM SM BT TADIEEAAE -0016 K LA ERA R oh Tdeh SeBl. 78 DLRT I p A
H, ARERE XA RT3

A EHE
T RE BB BRI IR 2 L HPIRAS !
ME SM B VREGE, HEHMAT 0 1, BIVAMEeXM. KRS EHEI TN RS, R
SR R B AL AR

3.4 EtherCAT JRAHL
EtherCAT il PR 2l I Ether CATARZS AL (ESMD #5111 . MRS BARKPIRZS, EtherCAT Ml PA ] sk AT
ANFEIZhEE . EtherCAT ZEuf WAZITE Mk A FPRAS R ML R IEREE a2, R B2 70 Sk 13 s 3 1A
PLURIRES 2 60 F Fr X 51 :

« Init (WIEH)

e Pre—Operational (FH£iE4T)

* Safe-Operational (ZZ4izfT)

e Operational (iZ47)

e Boot (5|%)
1~ EtherCAT Mu5JE 3G IEH IR R Operational (JE1T) IR,

22 FRA:  1.0.0 EL1409



BECKHOFF BEAIEI

Init
(P) [Pn[ I @i e
Pre-Operational (S0 | Bt{?p:it;;}ap
- f :Psml {SPJI
(OF) Safe-Operational
{sﬂ}l os)f
Operational

BBl 9: EtherCAT JARASHLAPIRA

Init

FHLG, EtherCAT MkibT Init ARZAS. WEAE SO RO IEAE TCVL AT . EtherCAT FEISVIIGAL IR D& FL A%
(Sync Manager) i#iE 0 A1 1, FFHEFHE[E.

F&IZAT (Pre—0p)
M Init PIHRE] Pre-Op MidFEH, EtherCAT Mukite & BiAH 2 {5 CIEHHILGL .

E Pre—Op IRET, WLLHTHSHIEE, (HAREEAT I REEIRIEIE . EtherCAT Fub XIS FEEHE (1 17 20 & HL 2%
(Sync Manager) J#iE (GRHESync Manager JHIiE 2) PLKRFMMU JEIEHEATHIUE4G . 205 Mk 2 457 ] e 25 FF) Ak
&, FuF SN PDO ML ELFZPAEELES PDO ACHEATHIMR L. TEXAVIRE T, S et R AR A ik

DL AN [A) T BR OB IR HUR i 240

Z4EAT (Safe—Op)

M Pre—Op Vi3] Safe—Op HIidFEH, EtherCAT Mubifs £ F Tl FEE R E (S i R P H#E28 (Syne Manager)
S IEM, DERIESKEE AR (Distributed Clock) MBS IEM. EIIRSZAL 2 B,
EtherCAT M 45T A ASHE S H %) EtherCAT Mubfshl28 (ECSC) [FIFH5E DP-RAM [X 3.

?& Safe=Op AT, W LLEAT WA AT FEAHE 1815, (HNulifa ) ORFFAE 2 20IRAS, T A KicHs 48 Ja S92l
/\ﬁo

@ SAFEOP RS TFHI%H

1 FAIAE 1 (Watchdog) MEMIARHE, REbibffmiti iz &Y SAFEOP A1 OP whfigsE ML aRaE (filln
RHAPIRZES) o A REnd i F R 1 1 1 M R By L XA B & A, A8 Ak i B T BAFE SAFEOP
I 1L 30

34T (Op)
7E EtherCAT F ¥ EtherCAT MM Safe—-Op VI3 Op 2R, Z0AEHA %5 0% 5 .
76 Op IRASN, M =0 i H A0 A2 0 20 e i, I A A A0 v 4 38 45 1 ] DAEAT

5|5 (Boot)
fE Boot IRZETF, TLATEFMIEE LR, Boot ISR AEIEL Init IRESEF.

1F Boot IRFEF, AILLEI file access over EtherCAT (FoB) PhliHAT MEAHIHEAE, {HAREHEAT HoAth mis 48
/f)II j@%‘ f%IﬁH:ELL:
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BECKHOFF

3.5 CoE — ¥:D: ¥iBH
Z AV Cok.
KT CoE BHHOMVEAME R, 7S WAHEM LT EtherCAT R4 Y.

24 FRA:  1.0.0
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https://infosys.beckhoff.com/content/1033/ethercatsystem/index.html

BECKHOFF BEAIEI

3.6  ArAiRktet (Distributed Clock)

AT R~ EtherCAT Mubdsshl#s (ESC) Rt —NAHum 2, HA LT H A
e HLf7 I ns
o EE 112000 00:00

o K/ 64 f7 CRWEASRE 584 4FEfHH; (HZ, —U% EtherCAT Mub H3Rft 32 A3 kE, BIARERIEKRY 4.2
e s D
o EtherCAT £k HEPEARM 215 EtherCAT LR 08725, FEEECL00 ns.

PEANE Bi5 2 W, EtherCAT REHIA.
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SR BECKHOFF
4 ML
4.1  FFHFFP IV

B IR F T BE SRR R

TX e £ A DR A BN 24 T 5 S0 FELTBCPRL RURS: (173 A4

© TEROR COBHAT FE RO, 3 S BB A A% (1 Ak A

© RS mELGIIMEL (B RETYE. SRR Bl

o (EACFRZ AN, IS COAEZRT. BEMARD NS S,

o AN 1/0 SHLE AR EL9011 B EL9012 ¥ F 35, VARAGE BRI SR BSD FR iRy .

i N,

PR 100 f54R 1/0 dLA 5 fh
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http://www.beckhoff.com/EL9011
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BECKHOFF SR

4.2 UL FHHH

A TEE

2 F
c@us FAR EtherCAT #EHUIGEH T 5 HA4 UL INEMIfEAR EtherCAT R4 (EH.

A HEIE

R
c@us KT cULus fufr, POWEHE 1/0 RGM KRBT KT 7IHE (774 UL508 1 CSA
€22.2 No. 142 ¥rifE) .

A TEE

WA LR PERER KB %
c Us | A FTH T iEBGEE R (telecommunication circuits) o

EAJEN
Fié UL508 1 UL NIE. A XA LRI B & A AR & -

C US
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SR BECKHOFF

4.3 ZEESH L

A i P AT IR B 2% O e !
FEITOR 238 PRE BOEE R 2t P ARBUZ AT, 1R B 2 TR R — DL W RIS !

A TR RGBT T2 R AR AR B A

ik

PR 11: 222eAE 223 IE

g&fﬁﬁﬂﬁ&%¥ﬁﬂﬁﬁ%m%ﬁﬁﬁﬁ%ﬂﬁ%35%%?%@%(%@EN%H5%@%MN%
) E

L eI S AR & A 2R 2R B L

2. BUE, B2 TRV B AAR S AR M. RIMEMERRAL:, R TP R 2 E E, H
FBINRAE 2 H0E .
WA TAEBRSE RAE AR HUE b, SRR ML DU N R e, I 2EER ksl T! IEfigIA
Ja, AhFEZIAAN R B S TR

ZHERFHRIE E

S5 BB 25 25 AOBVUE AL SE AR 25 2 LB R R - £ 28T, AUAF I BUE ML ANRE S 23 PLIE 1Y
B e AR AR R . O T ARl T RIRANR AR NI RSO 7.5 RIS, ROZ A
M1 (PTkIRET BE WIET) -

i o
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BECKHOFF SR

BB 120 s AR AR E

N T A e 22 B BT, BV A ST
L PR G MBE AR B TR, (LBTF SRR | K, CERCRERORT I, O PR 2 S
BB ESDEATT, 65T USRS 100 TR S 2 T HEe Rt R, T A B 1 /).
2. ARG I T AP RO FREBERD | T IO, 450 T BEH AL T HE b it

—ANRBHEF 1/0 BN RERE
SRR B R 2 T ASER 2 [R) P RS R T A ) Bh s
« T K-Bus/E-Bus 7NN fid b SEEHBCHE A4 SR o 28 i T ASLER A f
o Rl AP B TR A, RIE R T SR 1/0 SN AN IR EEZR . R B R B R A
bR A (B 24V) , BRGS0 T D 38 e R 905 1 P i AR R A
@ HIFMlA
].%%Wﬁ&%¥IMﬂﬁuﬁﬁ%ﬁﬁ%ﬁ%ﬁ%?ﬁﬂ%%%%m,ﬂ%ﬁ%%ﬂ(@ﬁﬂ%&
LR AR B A T 4 JEIE SR AR W B sE B E T F YR A A B . FEYR A R T
B (KL91xx. KL92xx BY EL91xx. EL92xx) HHWMr T Al FE I fid S I BEZR, WAL T — /B
PERFZR I 55

PE EAJEf A

A PE I RYE ARG AT e . TR AR, R MHATB SR N PE il e O
PE fil siAT LLRE ik 125 A PR % HIR SN Kt
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SRR BECKHOFF

BYR 130 Ze M H Yk

TR
BT BEHIHTR
THER, T HEGRATERNHSE, PE g 520K SPUE ARG 1. X e S EUEA G U IR Y
iR, B FEUR TRHEAIR (N, FEXTHUE Ry 230V B A AT AN, X PE RREAT K
IR o FEBHATAEGINART, 35 7E B AR & 23 B IR T HL v AR BAE WO PE FJRER | D 1A SRR AN 151
P A 125 i P AT I, K YRS R LR T BURA T, JF A LR AR 10 mme

£ fih BELPR fE Ry !
PE IR % AN HoAh fL A
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BECKHOFF SR

4.4 IEERPUIRARIR B 24 Ui

A fal B FOER IR B A B fE !

TEFF G223 . PR o B R PR 2 A, NoB R 2R TR RS E T 24, Wi piRE!

BHMEE

X e AR ERZE L T LA R AR -

ISR AL

R3) 16 3 ANAkbRER TR B 10 )
6 Hz < £ < 60 Hz, fif% 0.35 mm, fEEIRNE
60.1 Hz < f < 500 Hz, W3R 5 g [HEIRIE

i TE 3 NAEARE R J7 1) 2% 1000 kh
25 g, 6 ms

P22 35 1t B

XSGR BT IRARE LY, 3& H DA BN 2 2 i B«
o MWEORPUIREEJIIE T AT E R e i B
o fHHS EN 60715 TH35-15 FRifk)2eds G4
o FAURR ] e 25 B — A i T AR 22 2% S 0 PR g ] e A, 49 g B T 1740 i 3 3 Sk
o AN TRREL T/0 SR E ORSEER) &
64 MR (12 mm ) BE 32 DT (24 mm )
o TR TGRS, SRR H . 2 AN
o B SR E AL LL 5 R KR ) R A B
o ATHUTSKIRET [ 2 2 3 3
o A E A ANES: S 2 M B KN AR R AT RERL . SRR IRFFL) 10 EOKIERES .
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SR BECKHOFF
4.5 B
4.5.1 BEBRS

7 fil LRI B 45 f ey !
TP S%E PREBOE B TR 0T, W BRI PRI RG240, W IR

L%
SR R GARMEA R R, DAEARE A BAK I N & 3047 B (i 4%
* ELxxxx fl KLxxxx A, HrbrifERgdenm TIPS 17 & Mo g E .
* ESxxxx fl KSxxxx RF, BAWHEIKIBLEE, FHREAERTHTE i 8 S 35 B Al Epr e
* High Density Terminals /% B FAEEL (HD s FAEHO , 78— AR 8RR T & Fh l T oo RiBz2k
RH, HARESNBREE,

brrEEEsk (BlLxxxx / KLxxxx)

B 140 bRifEesk

ELxxxx Fl KLxxxx Z |5 EREE i 2 A 148 FH A1t
FRIER AR RN T R ET 83l Jy R, T DAPRIHUR o] 5t F2 2k

AR (ESxxxx / KSxxxx)
L |

W 15: AR

ESxxxx Al KSxxxx £ A FAER FIHRFIE A& B — AN AT S P ) F 28 o o
HABEFELIIFE S ELxxxx Fl KLxxxx FRFIH A,

T AR )4 2 PR 15 4 3 B T DA A S e 2R A N — N ROE R 28 AP S TR R 0 R ok
RS, AT DL B AN T/0 SRR R

O GHT A I IE N LR A . IXFE—oK, "R KU/ 23k a), B G PR 2R AR .

?%ﬁﬂﬁ?ﬁﬂ%lﬁﬁﬁﬁﬂﬁﬁﬁﬁ@ﬁbo W F LR FEAE VR TE 7 0 T 29 3 mmo 1713 ity 1RSSR PR B K oo P AT DR

FL 205 (1) [] 58 24 1T T4 AR 22 8 FH A 25 00 A, B IEFEPRER B LR PRI i A2 I B 2R g S5 E — e I &
ARMEFN 0.08 mm> £ 2.5 mm® Z [0 FLELNE i ERTAR.
ESxxxx Fl KSxxxx HRANBARIREH T Elxxxx Fl KLxxxx ZRAIF I o

32 FA:  1.0.0 EL1409



BECKHOFF SR

AEERTER (WD 3R

ZARI PR 16 MRA R, RERURBCTHRIINR R, BOYH B RME 12 KRBT, K&t
MR R 110 P LT L E AR R A R, AR ET A

o FHEEIN TR
1 ELx8xx M KLx8xx w5 i 1 A SCHRF Al ik sl 2k

M ORET GEERER 24
o H#F “HMe” R

1 PRVEAST A o 2 P iy TAS B o] DU RS “RG A7 GRS SHoREZ. MRHEER DL AL
SLRRSFRERE (v 341ERM!
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SR BECKHOFF

4.5.2 £ 57

A b B AR IR B R SR !
TETF G320 RO B RE A TR Z AT, WAL TR G A2 20 W7 BROIRE |

F TARERR R ) 3m TR ELxxxx/KLxxxx FIH T AT EREELR H)im T8 ESxxxx/KSxxxx

1)
s
e

e ©

B 17 R B

égﬁﬂiﬁz%ﬁ8¢%ﬁﬁ,%%ﬁ%ﬁﬂ%%ﬁ%&%o%ﬁﬁ%ﬁ%ﬁ@ﬁ&ﬁoEu?ﬁﬁﬁ%
1.fﬁﬁﬂﬁA%&ﬁLﬁ%ﬁ%ﬂu,#Eﬁﬂﬁ,ﬁ%&ﬁ%ﬁo%ﬁﬂﬁﬁﬁmﬁiT%%<K%
25 .
2. RJEK P LHE N PRI 0, ATREH .
3. RHMRLT), WL ESHMAE, KA ZE RN e L.

I REERIE 5 ) AU LT R

Y FARERST 7 ELxxxx, KLxxxx ESxxxx, KSxxxx
SRR (BIER) 0.08 ... 2.5 mn’ 0.08 ... 2.5 mn®
SR (A5 0.08 ... 2.5 mm’ 0.08 ... 2.5 mm’
SEHHE CEE RN TR 0.14 ... 1.5 mm’ 0.14 ... 1.5 mn?
FILKE 8 ... 9 mm 9 ... 10 mm

BB FEL (D Terminals [P 33]) & 16 PMELA

NG RGP, W HD i AR E A RERACR T AR 7 30, AR E TR, BIRIZ 5 A 5k Ham A4
T ERATE AN, URPRERTE—FE, AR TE AL A LTI 1, EAGRE, BRIkt gi. ot
BEHE B LS LR 3
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LRI 2

U AN 5T BE IR
S R 0.08 ... 1.5 mm?
B (HRL) 0.25 ... 1.5 mm?
SEHME GRE LN T H328) 0.14 ... 0.75 mm’
BEHE GBE “He” B8 A2 1.5 mm® (WEZEHET [ 33])
HLKE 8 ... 9 mm
4.5.3 Bk

e W

1 Gl s ABLIDLE AL AR R PAAT &% (10 P 2R N 24 0 2445 P B i X 42 2

EL1409

JRA

1.0.0

35



SRR BECKHOFF

4.6 EERFEH - BIR
..

M SELV/PELV HiJREA T4 !

WE 4 TEC 61010-2-201 () SELV/PELV HLE{ (Z24KHE Safety Extra Low Voltage, I
HJE Protective Extra Low Voltage) NA AL,

ESE: R
* SELV/PELV HIBKFTREZ G [EC 60204-1 SEARdEMIEE— PR, e F iR ga 2.

* SELV CZAmfrih) Aot s o (v ke B AT HL I BR A, T AN 7 DR 2 R 4K,
PELV ({4 ML) PRt 75 2 22 I B R4 S A4
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BECKHOFF LA
4.7 wEANE

ST 223 r B AN A I Vi I FO R 1

THZ b TR BRI, DR SAE 1 o8 2 BN/ BT AR IR B v B AR TR A . fE 2% e
FERU S AR, DR i AR R D5 R O I HAR AR 2 1) DR AL WS R TRT B, DAGRAIESE 20 (38 X !

REREME (B

I e i B A R R UK 2238, BL/KL S P ARBURER I — I RT (WL AR/ e e 7 B I HERFEE 8D o K
L S NN TETR VAP CE B B B 2 S SR v 08— 4 & 2| I NS NN TTR % = D e s A D R T

+-- 133 |38|23 38 |88 |38

EE[EE[EEIEE[BB[EE[

ﬁ oo oo |e= [oo oo [oo
—> 599398 |82 (38|99 |E8 [¢—
20 mm ‘== 20 mm

i
aa 35 mm

BT 18 At 2 e B i L

FEVGU T B Aotz e (i B HGE W3 T TR IR .

HAh =R E

JiTAs Hott 222 B IRF AR P RN R AT R AN, S I A 2 e &
R E A B AR A e S o TR e e A B
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LR

88| 88| 8A| 88| 88| B8
00| 00| OD| BB} 00|00
—esleg]ealas]aaas|
OOl ool ool em| ool og
Rl 88| BA| 88| 88| &8
Ooo| oo BE| 00|09
88| 88| 28| 88| ag| ag| _
00| 00| oG |\ 00| 00
22l 23] 881 88f 88/ 0o
OO0 oo on| asy oo ey
83[22 (32 (5888 (88
_ ono|on e a0 0o oo
B2 (88 [ee |88 (39 (28
oojoomEE oa |00
B4 (28 (88 |88 (88 (88
oo |Do |mm [(O0 (OO0 |00
[2g[les]|e8 88|88 ]Re———
OO |0o0O |8 |[ao oo oo
89 (88 |85 |89 (22 (88

Hofh 222 B

19:

B

EL1409

1.0.0
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BECKHOFF SR

2k

4.8  LEWERREZRME

@ FTELWT 1/0 ¥hd ol iRz, B KRR

1 FPLerE mgkim T 1/0 Wi AS 5EHE LM IEtherCAT i FAEH: (ELxxxx / ESxxxx) , BPFTIEEIT
TR, ToE AR A YE#E E-Bus TR .
R TR OR AR B AL S, A B B I AN 0 el TR B 2L B 2R AR — i !

FTB TR ZERA BRG] (RRER)
gE_GF G GE §E G

==} ==} oo [=1=] [=1=] [=1-] oo

== ==} =1=] =1=] as =1=] =8
==} ==} [=1=] as as == ==
=1} =1=] [=1=] [=1=] [=1=] oo oo

o0 Us

(] [Féleoleorce 00
0 o [34(60[66|00 00 BO|Es (00 [0
00
0

O 7= == et sl el 2ol
9/56/56|50|00(5|0 00|06 o¢

N e R

=T=] =] =] =] =] == =]
== 1] as =11 as =1
oo == =1-] =1-] oo [=1=1

=22 == == == = [ =1=]

o

o [~ |0

(n]

FAE
3
®< AL
Lol

/.(3
rd

MR 21: BRRAJZRALE
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LRI BECKHOFF
4.9 [

FRAT A X R 7 S 5 B B — T A B A A
jgi e R T B, U S [ 50kF 2 7 Hh O T 6 1 A A 5
| ]
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BECKHOFF ik
5 ik
5.1  TwinCAT HLEA]

TwinCAT ZSEI (real-time) IEMHIZRAIJT A, WHEE PLC R, NC HifE RGMIMAENERIE. Eid
TwinCAT W DAHEAT N RGEHIMLST, JFRENE VT P as IR (BIESIE) o AT DIE SRS AR
oy w/ BN E A SG L, By T RIEE IR .

HZ(EEi5S*% http://infosys. beckhoff. com:

* EtherCAT RSiFM:
Fieldbus Components — EtherCAT Terminals — EtherCAT System Documentation — Setup in the
TwinCAT System Manager

e TwinCAT 2 — TwinCAT System Manager — I/0 Configuration

o BEGE TwinCAT BRENFEFF 2%
Fieldbus components — Fieldbus Cards and Switches — FC900x - PCI Cards for Ethernet —
Installation

Devices N T SChRACE ARG T, Bra BB LM D EEEE e (HL) sold “H
Hi (Scan) ” IhgE (L)
© “offline” : JEITHIAHE AANAMREE XLE, AT HRPIEFIFLE.

o KT HEEANFZIE, S0 http://infosvs. beckhoff. com:
TwinCAT 2 — TwinCAT System Manager — I0 Configuration — Add an I/0 device

* “online” : BEININA WITELEACE

o HiEZ W http://infosys. beckhoff. com:
Fieldbus components — Fieldbus Cards and Switches — FC900x - PCI Cards for
Ethernet — Installation — Searching for devices

MO FR) TG BB PG 1) 92 ) 48 B R SR AL SR ROR R IR

\EEEN I/O - Configuration
remote

/O - Devices (...)

Terminal
(Coupler or PLC)

)
- 1/0
| ! Terminal 1
""I (EL..., EP...,)
r electro-
___]' Terminal 2 mechanical
(EL..., EP..., ) : installation
L (Actors/
I I Sensors)
I I
r—=—=—=-=-=-=-=-= 1
I Terminal "n" !
_"‘I (L. EP..) |
T o o o o o o o e o

B 220 RO GRBD FISEBR 238 1 2 TR )R 5
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TE TwinCAT 2 A1 TwinCAT 3 t, /S HEAFELEAE (1/0 device, terminal, box...) HIJFZUMHE. FAlHE

B RAELRAELRE .

BEE B (EREE)

FF NI E RG], FIA/NTR#IAT TwinCAT 2 fl TwinCAT 3 HI#E/EFE:
« CX2040 ## %4 (PLC) 45 CX2100-0004 . Hiis

o JEREF| CX2040 W4T (E-bus) :
EL1004 (4 EIEET 85 NP 24 vy

o JEIT X001 (RJ-45) #EH:: EK1100 EtherCAT #i& %%

o ZE4£F) EK1100 EtherCAT #&#043 (E-bus) -
EL2008 (8 i & thim A 24 Vs 0.5 A

© (X000 FIIEMESLINGE PC, FRALH D

(2100 fm

N Samaaglil

l= EE SEE>NE

o
&

EtherCAT- Link

EtherCAT- Link

BECKHOFF C
THINCAT FLC RUN

>ls >B

EtherCAT- Link

M 23: RGHEE, SAREHIES. i (EL1004) Fid (EL2008)

. =
[

—
CAT™

5 >ls SWg>Hs|
>Nz >l SMz>Ns

EK1100

] BECKHOFF

BEonm

BEE, MEARA ZMEEAS: Wi, EL1004 I TAEE AT DLEAERE & 82 J5, Bi# EL2008 i T

Hen] DL N3 CX2040 H9AMIT A EK1100 &8,
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5.1.1 TwinCAT 2

B3

TwinCAT 2 AW H P I : TwinCAT System Manager JIT-HE{EECE; TwinCAT PLC Control FfH T-¥%i#iFEF
HIFF R e, TiHFFRIE S M TwinCAT System Manager FF4§.

TR PC ERiIhzeds TwinCAT R4i)5, Joz) TwinCAT 2 System Manager , SwonHH ) ST

! Unbenannt - TwinCAT Systern Manager EI

File Edit Actions View Options Help

DwH SRR nd | THavdd et % 2qQ@HL"eD
ﬂ SYSTEM - Configuration m‘—l
B NC - Configuration G || Boot Settings

-5 PLC - Configuration

=-BA 1O - Configuration o TwinCAT System Manager
-8 /0 Devices Z v2.11 (Buid 2273)
.48 Mappings

TwinCAT Evaluation
v2.11 [Build 2256]

Copyright BECKHOFF © 1596-2011
http ./ wwnwr beckhoff .com

Registration:
Name:
Company:

Ready Lokal [123.4567.89.1.1) [eGyilsNAGTTE

MIE 24: TwinCAT 2 HI#IUEF 2 5

— Mk, TwinCAT v PLATAEEARMEGZFEA . IR HFR PLC L2231 TwinCAT R4 (& H 7 St ks
FFEAEE) , TwinCAT ghnl L TAEAEARMMR . XFEN T, F—"N P& “Insert Device (JAAK )
[» 451”7 .

WHRFEN TwinCAT FFERBEERED] S — A 223 EfE PLC B TwinCAT Runtime JZfT¥A8E, mifS2c iR 3
Target System (HARERSL) . EREAH] “Actions (4T3h) 7 — “Choose Target Systems+” [, HBI{FS

T e SR ey

EL1409 JRA: 1.0.0 43
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Choose Target System

m-Bl ~Local- [123.45.67.89.1.1) oK.

Search [Ethernet)...

Search [Fieldbug)...

[7] Set as Default

Alk

Connection Timeout [5]; 5

P 25: EHFEHRRS

i “Search (Ethernet)--” #HAHBHWARSG. #WHE T — DN EHE, fEMLA] PLIEFRE:
* ff “Ether Host Name/IP: (HINFEHLZFK/IP) 7 AN CHATHEN AR A MERTR)
* BT “Broadcast Search (J #EHZR)” (WRAHIEHVIMTFENL A
o EINCAIEERES 1P 5 AmsNetID

Add Route Dialog =]
Enter Hozt Mame / |F: ’ Refresh Status ] [ Broadcast Search ]
HEsr e CorrEcEd  Addre EMS Wetld TwinCAT 05 Yersion Cormrment

Enter destination computer name
& activate "Enter Host Name / IP"

Foute Mame [Target]: Foute Mame [Femate]: -PC

Amshatid: Target Route Femate Route
Transport Type: [TEP!IP - Project Wane

(@) Static (@) Static
addizecl () Temporary () Ternporary

@ Host Mame () IP Address

Connection Timeout [2]: 5

4

M 26: FREi@iE TwinCAT System Manager TjlA[) PLC: iEFEHIR RSt

HANBERRG G, ST PLEF LR 5 (T RERR SN IERA RS -

=Bl ~Local-  [147.99.12.341.1)
-4 remote-PLC [123.4567.83.1.1)

% “OK”  #fih, EbAI LA TwinCAT System Manager il HARFR S
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T

I =3

1F TwinCAT 2 System Manager A/ FMiZAMIEEZEM 1, & “I1/0 Devices” , SRjgAfEEd:, FIIF4%E

SO, JESE “Scan Devicesw” , BEIEIE N (ESERREEZE(E. Bl AALAE S &

i e B

“Actions” — “Set/Reset TwinCAT Config Mode:s+” TwinCAT System Manager (Shift + F4) ¥4 TwinCAT
System Manager BN “Config Mode (BLEFI) 7 .

-l SYSTEM - Configuration

..l NC - Configuration
-5 PLC - Configuratior

=4 Append Device..,

E. /0 - Configuration| g Import Device...

& /0 Deiced

i"ﬁ Mappings J

BB Paste with Links Alt+ Ctrl+V

My 27: 4% “Scan Devices...”

FREXIEHE LR “EtherCAT” 15 4%:

BN TR ELER,

4 new IO devices found

Device 1 [EtherCAT)

[] Device 2 (USE)
[] Device 4 (NOW/DP-RAM)

Device 3 [EtherCAT)  [Local Area Connechion [TwinCAT -Intel PCI Ethernet 4]

K

Canicel

Selact Al

[E HHg

Unselact &l

BB 28: EAMEI 1/0 Bk BB

fiih “Find new boxes” {88, UAfi@ &2 ¥ & Mu . “Free Run”
Mode” PCEMB N NHEEAEM NS HAE, X ADIHREWM T EHIA A 88 A H .

FEARA T SR BB E (v 42], Z5HRWR:

HHIZITIREREAE “Config

EL1409

AR :

1.0.0
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- /0 - Configuration
B8 /0 Devices
£ Device 1 (EtherCAT)
-I- Device 1-Image

-1 Inputs

-l Outputs

-§ InfoData

JE Term1 (EKL200)

=== Device 3 (EtherCAT)
...=fm Device 3-Image

=4 Device 1-Image-Info

# Term 2 (EL1004)
™ Terrn 3 (ELO011)

+ Device 3-Image-Info

%T Inputs

‘.I, Outputs

‘ InfoData

B Term 4 (EK1100)
‘ InfoData

Bi Term 5 (EL2008)

LB Term 3 (ELOO11)

M 29: TwinCAT 2 System Manager HHHC B R

EARBANRRAENADIER, WTUMOIHEAT CEEHE B, RJRTE B BRI TorE, A T In T

BEEREE) o pbdh, WATEA “Device. .. ”

Device FHNEEMIIGHE (k) -

- 1/0 - Configuration
-8 /O Devices

[958 Device 3 (EtherCAT)
..@g Mappings

ME 30: EREUEHEZ

M) Device 1 (EtherCAT) = Append Box...

¥ Delete Device

{E} Online Reset
2% Online Reload (Cenfig Mode only)
Online Delete (Config Mode only)

B Export Device...

& Import Box...

W scnoes..

N
¥ Cut Ctrl+X
Loy Ctrl+C
By

E Paste Ctrl+V

B2 Paste with Links Alt+Crl+V

§d Changeld...

X Disabled
Change To 4
Change Netld...

Device M5 i Tk ER

AT RETT AR PR R ISP B A2 3] .

PLC HIZRfEFIEERK

KA B B PP e

(FRIFE

“Scan Box”

B H bR

TwinCAT PLC Control JF&R¥AEER] LAFHANFERES G H#2: TwinCAT PLC Control SZ#F IEC 61131-3

AP 5 B E . AR T SO R A =R AL RE

« BTXARES
° fRA®R (L

o ZERLSTAR (ST

- BRAES

46
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o DhfedE (FBD)
o FREE (LD
o JELLTREHE (CFC)
o AR EE R (SFC)
N AR R B S ASCR (ST .
Ja3)) TwinCAT PLC Control J&, FrgE—MIIH, WoxLAFH P St :
IEE TwinCAT PLC Contral - (Untitled)® - [MAIN (PRG-5T)] == ]
!File Edit Project Insert Extras Online Window Help mmm

B8] O@leasEls » [memhE

=
=
=

=
=
=

=
=
=

=
=
=

=
=
=

=
=
=

=
=
=

=
=
=

=
=

=
=
=

oo |~|o || e oo ra [—

FROGRAM MAIN

/AR

END_vaR|

=
=
=

=
=
=

=
=
=

=
=
=

=
=
=

]

| re oo |ra [—

™|

T FOU sl "8 Data typesl Visualizationsl E; Flesources]

4

1 |

Loading library 'ChTwin CATVPLCALIEVS TANDARD.LIB!

3

[Target: Local (123.45.67.89.1.1), Run Time: 1 | Me o e

[oMUMNE [0V [RE&D

M 31: WIJEZNA) TwinCAT PLC Control

FE7R BT H h AT RN, IR IR AR

“PLC_example. pro” :

EL1409

JRA

1.0.0
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-
TwinCAT PLC Control - PLC_example.pro - [MAIN (PRG-5T]] [=]
b=

!File Edit Project Insert Extras Online Window Help mmm

2=]a| B|@]edBlS(SA5 * [5|E| 7|

0001|PROGRAM MAIN

Q3 Pous 0002}/ AR
:"3 00o3 nSwitch Cirl : BOOL := TRUE;

0oo4 nRotatelpper o WORD :=16#3000;
Q0og nFotatelower : WIORD =16407;
OOOBEMND_ VAR

000z AR_IMPUT

ooog bEL1004_Ch4 AT . BOOL
000G EMND_WVaR

0010 AR_OUTPUT

o011 nEL2008_value  AT#%0O* . BYTE;
DT 2EMD_WaAR

<[ b
0007 * Pragram exarple *

0002|IF bELT1004_Chd4 THEM

0oo3) IF nSwitchCirl THEN

| b

Implementation of PO AN -
Implementation of task 'Standard'

Warning 1990: No "AR_CONFIG! for 'MAIN.LEL1004_Ch4'
Warning 1390: Mo “AR_CONFIG! for 'WMAIN.nELZ005_wvalue'
FOU indices:b1 (2%)

Size of used data: 45 of 1048576 bytes (0.00%)

Size of used retain data: 0 of 32768 bytes (0.00%:) [E
L 0 Erroris). 'Warning(s).

PDUSI.[: Data...IVisu...IEHes...l < 1n | b

[ [Target: Local [123.45.67.89.1.7), Fun Time: 1 |

4l v

1

CAT Config Mods NIRRT [DNLINE [0V [READ

B 320 oRBIREFg IR, WERSECHIER A S

PP RIS 4 Warning 1990 (missing “VAR CONFIG” ) , ToniE XHIAMETE (HFREMS  “AT%Ix”
B CATU%Q*” ) A rlcHbb. gmIERNIN S, TwinCAT PLC Control ZX7EMH KA FAIE—/ “*. tpy” X
SRS THREM 1048 R, {H System Manager A AHMRCHIEE, L HEL 7 &Y. RELE
System Manager HHHIAN1% . tpy CAFIFCRAT, FRGMIENZEHASHEIN T .

%G, 7ESystem Manager S A TwinCAT PLC Control TiH. M PLC configuration [HIAAEEsEeE ()
i%# “Append PLC Project... ”:

. -

! Unbenannt.tsm - TwinCAT System Manager - remote-PLC' EI
File Edit Actions View Options Help
DEEH &0 BB A SBeavdd s o e =2QREH. e ?
Bl SYSTEM - Configuration —|—|
Version (Target i
BB NC - Configuration (Target) | Plc Settings (Target}
} _|PLC - Configuration
E|- /0 - Configuratio H Append PLC Project... TwinCAT System Manager
I - ®
- e D::iucc:sl o B oste P v2.11 (Build 2273)
(-5 Device3 (Bt BB Paste with Links Alt+ Ctrl+V TwinCaT |.:|_.; Server
&8 Mappings v2.11 [Build 2108
Copyright BECKHOFF © 1996-2011
hitp:/Awww beckhoff com
4 1 | »
Ready remote-PLC [
J

FE 33: ¥shn TwinCAT PLC Control TiH

48 FRA:  1.0.0 EL1409
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TEFR B A 1 Rk e PLC BB S “PLC example. tpy” o iXFf System Manager HJ System
configuration WEAERGHE [ IXAPLCIH, HA@EF/MNH “AT” FriRHALE:

=-§/ PLC - Configuration
=55 PLC_example
=$= PLC_sxample-Image
=-[B1 Standard

B%T Inputs

© g MAIN.bEL1004_Ché
E|‘.|, Outputs

‘... MAIN.nEL2008_value
-l /O - Configuration
B8 /0 Devices
| {5 Devicel (EtherCAT)
i -7 Device 3 (EtherCAT)
i’ﬁ Mappings

M 34: 7ESystem Manager [ PLC Configuration NS PLC TiH

ILAETT LGNS B “bEL1004 Ch4” 1 “nEL2008 value” ZMERZS 1/0 configuration | [RI3ELETFENF 5
T
A g5

A “PLC_example” i H AL E A H “Change Link. .. ” T — &L, EFEAEHTRE
X% (PDO)  “Standard” :

! Unbenannt.tsm - TwinCAT System Manager - 'remate-PLC’ EIE
File Edit Actions View Options Help

Dl &E =00 #hd ( Havddan e/ el =2QlIEseen

= SYSTEM - Configuration 3
- g Variable | Flags | Online r

' MNC - Configuration

»

=8 PLC - Configuration & i Name: MAIN BEL1004_Ché
M8 PLC_example 3 Clear Link(s) i -
..=fa PLC_example-Image ' 2 EEI'L-InkVS 2o Type: BOOL
t —
E\'" Standard GG SN Yanatre ) . Group: Inputs Size: 0.1
- Inputs Take Name Over From Linked Variable
Ny VAIN.bEL1004_Chal f Inzert Variable... Address: o0 Heer D: 0
- §l Outputs . -
: Delete... Linked to...
- 0], MAIN.EL2008 valu 255 lunkedto.. |
9- /O - Configuration Move Address... Comment: Wariable of IEC1131 project "PLC_example". Updated with Tas
- EfEh 1/0 Devices =
7= Devicel (EtherCAT) +3 Online Write...
| = Device 3 (EtherCAT) =+3 Online Force...
[-&8 Mappings 2% Release Force
(3, Add To Watch
X Remove From Watch

ADS Infa: Port: 801, IGp: &eFO21, 10ffs: Qe Len: 1

< m | 3
remote-PLC (1234567 .89.1.1]

B 35: fE PLC AZEEAFERT R [ QT2

R 9, AP PLC configuration ) BOOL ZRAUAFHE “bEL1004 Ch4” EFISFENT 4.

EL1409 fRA:  1.0.0 49
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Attach Variable MAIN.bEL1004_Chd (Input) =

Show Variables

=- /0 - Configuration
== @ 1/0 Devices @ Unused
524 Device 1 [EtherCAT) (7 Used and unused
=2 _5 Temm 2 (EL1004) [T Exchude disabled

-Gl Input > 1% 26.0, BIT [0.1] Exclude ather Devices
%1 Input > X261, BIT [01] Exclude same Image
QT Input > X282, BIT [01] [ Show Tooltips

g T’::j?;‘;glg >|>< 1;21252 Ainput Channel 4 Term 2 (EL1004) . Device 1 (EtherCAT) . /O Devices |
-ue BT [ Thatching Tope
4 Device 3 [EtherCAT) . )
S Tem 5 [EL2008) :rl;h:f e
Lol wieState » D1522.0,BIT [01] "
Array Mode

Offzets

[] Continuous
[ Show Dialog

Wariable Name

Hand over
Take cwer

Cancel ] I Ok

MHE 36: £ BOOL Z5%U[K PDO

WRHEEIAKE, RAEHHPDO MRk SE. AFld, & EL1004 ¥ PRI f@iE 4 19 input HTHERE
B0, WRE AN R AR R 4L NS R AL, IS AR, Ak “ALL
types” HiEHE. TEEREBEANTRE:
=58 PLC - Configuration

é-!“?'.’ PLC_example
_example-Image
..t PLC_example-Imag

Attach Variable MAIN.nEL2008 value (Output) ==

Show Yariables

/0 - Configuration

=] Standard =4 10 Devices @ Unused
=T Inputs - Device 1 [EtherCAT) (2 Used and unused
© gt MAINLBEL1004_Chd @) FmCul > OB 1520.0, LINT1E [20] [ Exclude disabled
=@l Outputs | FimOwicChl > BB 15220, UINT16[2.0] Exclude other Devices
Y111 nEL2008 velue @| DevChl > [B15340.UINTIE[20] Exclude same Image
= 10 - Configuration ﬁm pevee 3 hera) [ Show Tookips
: N emm 5 [EL2008)
o-ER EE}SEVICEZ EtherCAT Clear Link(s) Show Yariable Types
evice er A
== Device 3 (EtherCAT) Goto Link Variable . . Match!ng T%lpe
o E’E Mappings Take Name Over From Linked Variable :ﬁl
[ All Types
f Insert Variable... Artay Mode
¥ Delete.., Outpu WRY] Output . Channel 5. Term 5 (EL2008) . Device 3 (EtherCAT) . /O Devices |

Qutput > 0.8 .
Move Address...
— -~ @ FmOCHl > 0B 1520.0, LINT1E [2.0] [ (] Continuas I
- @) FmOwieChl > QB 15220, UINT16[2.0] Show Dialog

=3 Online Write...
-] DevCil > BB 1534.0, UINT16(2.0]

+3 Online Force... W ariahle Name
4 Release Force Hand over
Take over

(Q, Add To Watch

2 Remove From Watch Cancel I (1] I

M 37: [AIEFES LA PDO: A)ik “Continuous” I “All types”

HER, “Continuous” SR B ik JXWﬁlJrETJ%EEE “nEL2008_value” M1 6L & BT 2
SEC4 EL2008 St F AR I BT )\ ANk 5 % AL« IXRE R AT ATEPLCAR > R FH — /N 25 06 By i AR R BT '8

AN, TR ORI TAL A s AR 55 1 RISIEIE . AEAR R B AL N RALH —MRRTT S (@)
oA O, AT Bl AR B A B B ik “Goto Link Variable (RAFIBEIEACHE) 7 REGAEHE
Feo BRI, BEREAIXTTT (FERXMIEIL N Z PDO) #H Bk

50 FA:  1.0.0 EL1409
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=58 PLC - Configuration
=-1E8 PLC_example
== PLC_example-Image

=31 Standard

BQT Inputs
-4l MAIN.bEL100 & Change Link...
- §l Outputs X Clear Linkis)

Wo-c f‘?l T_NN'”ELZUUS-“'” Boto link Vanable X
- entiguration Take Name Ower From Linked Variable

¥ Insert Variable...
¥ Delete...

Move Address...

+3 Online Write...
+3 Online Force...
+%_ Release Force

3, Add To Watch
'X Remove From Watch

FFEl 38: “Goto Link Variable” [, LA “MAIN. bEL1004 Ch4” 445

N PDO 43t AR & i FEIE i S BRI “Actions” —  “Create assignment” B{F @it = KTE K o
TEMC & SO R AT LB M Ay A 20 B 1 4 e 45 B

B--ﬁ Mappings
i"ﬁ PLC_example (Standard) - Device 1 (EtherCAT)
LEE PLC_example (Standard) - Device 3 (EtherCAT)

FENBER I I AR ] LU AT, BOAN PDO BESESIA & . (HAEARKI A, ARG EL2008 JEH T frth i,
PUOMIZ Ao R R SR LA B B i . R N > byte, word, int Z K[ PDO, A AT
?‘%%ﬁﬁ@ﬂ#éﬁ@ﬁﬁﬁ@ﬂ%io FERXH, “Goto Link Variable” WA DA IAHAAT, LAGEFEAHRIA PLC SE
B

BoEmE
PDO £ PLC AR /) BLId R @7 1 SR &5 23 RS A Fal A H 3% . R IO LB . H %G, WIRA

bibul "'( (BT “Actions” — “Check Configuration” ) KAEERLE. W RKERE R, AJLLEY ﬁ
(BEIL “Actions” — “Activate Configuration” ) ¥iHHECE, #F System Manager P15 BEALHI 2 TwinCAT
runtime RS, A #EHH{EE “01d configurations will be overwritten! CUARTHINC B B4k 7E
=) 7 A “OK” 24, i\ “Restart TwinCAT system in Run mode (EEJE TwinCAT ZR4t & isfT s

iﬁ) ”» R

JURMEI S, TwinCAT real-time (SEAFAZ) FPRZES MALAAEN B R7ETwinCAT System Manager FIA RJ7.
XFERE AT UL L N 775 )E3) PLC RS T .
SR BN ER

ML FE R G EAF 028, D AISEAEPLC Control HHIESEH “Online” —  “Choose Runtime Systems+”
DLE %3] TPC/EPC:

EL1409 JRA: 1.0.0 51
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o1

Login
Logout

Download
Run

Stop
Reset
Reset All

Teoggle Breakpoint
Breakpoint Dialog
Step over

Step in

Single Cycle

Write Values

Force Values
Release Force
Write/Force-Dialog
Show Call Stack...

Display Flow Contrel

Simulation Mode

Communication Parameters...

= laal Ll

F11
F12

F5
Shift+F8

Fa

F10
F&
Ctrl+F5

Ctrl+F7

F7

Shift+F7
Ctrl+Shift+F7

Ctrl+F11

Cheose Run-Time System...

/ Ix

Tt EOOTOTO T
Create Bootproject (offling)
Delete Bootproject

MK 39: EFEHIARS GEfe)
g, %EET “Runtime system 1 (port 801)” FfAfiiA. IHdSEHIET “Online”

Choose Run-Tirme Systerm

=4 ~Local- (149.35.17.99.1.1]

B8] <Defaullts (255255, 255.255.255. 255]
=% 4 remote-PLC [123.45.67.89.1.1)

L EE | aufzeitsystern 1 (Part SD]:]%

ok

Cancel

Wersion |nfo...

Pl

“Login” , F11

Rl B T R) él ¥ PLC 5 TwinCAT real-time SEIN RGTEEHGEK. 850 T LLINERIEHIRE T IF
E1T. &G ER “No program on the controller! Should the new program be loaded?” , M fidi
“Yes” Hfiik. TwinCAT runtime IZATHREE MU FE P G B A HE# -

52

AR :

1.0.0
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ke
I8 TwinCAT PLC Control - PLC_example.pro® - [MAIN (PRG-ST)] =N SR
!File Edit Project Insert Extras Online Window Help - || & %

BlE| 8| 5G] ES SR * (55w

000F nSwitchCi =

0002 nFotateldpper = 1680080

0 nRotateLower = 160100

0o hEL1004_Ch4 (%:x0.0) = [
iji] nEL2008_value (22080 = 16480

=
=
o

=
ey

=
(%5}

=
=
=
=3}

=
=
=
=i

=
=
=
=51

=
=
=
w

=
=
=

=
=

=
=
ra

=
=
3%}

=
=
Ln

H

- F'DLISI.T: Data IVisu I% Res I

i

=

01| Prograrm examplb *|
IF bEL1004_Chd THEN
IF nSwitchCtrl THEM
nSwitchCtrl = FALSE;
nRotateLower = ROL(nRotateLower, 2);
nFotatelpper = ROR(MhRotateUpper, 2);
nEL2008_value =WORD_TO_BYTE(nFotate
|00ag) EMD_IF
[DODS(EL=E
IF MOT nSwitchCtrl THEN
nSwitchCtrl .= TRUE;

-

hEL1004_Ch4 = [N
nSwitch Ctrl =
nSwitchCtrl =
nRotateLower = 1680100
nRaotatelpper = 1680080
nELZ2008_value = 16#80

nSwitchCirl =
nSwitchCtrl =

<[l

nRotateLower = 1680100

1.1].Fiun Time: 1R W= T]

2
[ONCINE: [5 IENI [BF [FORCE [0V [READ

MiE  40: PLC Control &%, fUTFERFBahunE#

SRIGEta LLE “Online” — “Run” , F5 4fnk Ja 3l PLC,

5.1.2
B3

TwinCAT 3

TwinCAT 3 #ET Microsoft Visual Studio, FTHAINREHESEETE— MRS B35, WH SCHN %S
SRTEBA B DX M (B0 TwinCAT 2 ff) “TwinCAT System Manager ” ) , HT5HSH4ME{TE

Ho

HFHFRE PC _LRkIhZedE TwinCAT R4S, TwinCAT 3 (shell) fEJ88h/GE oA FH 2 5.

EL1409

fA:  1.0.0
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&0 Start Page - Microsoft Visual Studio (Administrator)

= =
File Edit View Debug TwinCAT TwinSAFE PLC Tools Scope Window Help
(- SHd 4B -0 -85 | [scR - e BIE -

Q .Iﬁ ¥ i1
Solution Explorer

102G @ |

Start Page X

Microsoft* &
OO Visual Studio 2010 shel

Get Started =~ Guidance and Resources = Latest News
@ MNew Project...
—~ Welcome  Windows Web Cloud Office  SharePoint Data
@ Open Project...

—

Creating Applications with Visual Studio

Recent Projects

. Example_Praject
Extending Visual Studio

N === Community and Learning Resources

=
Close page after project load "
Show page on startup

B 41: TwinCAT 3 HIHILEH P 5

s B N TWInCAT Project. (B “File” — “New” — “Project-” ) BlE—AHiiH. T
T HXHEHE S, AR ERNGER (R -

Mew Project @
NET Famevorks | Sortby: Deauk -]

| Search Installed Tem) O |

Installed Templates . .
5] TwinCAT XAE Project (XML format) Type: TwinCAT Projects
Other Project Types TwinCAT XAE System Manager
TwinCAT Measurement Cenfiguration
TwinCAT Projects

Online Templates

Marmes: Exarnple_Project

Location: Chmy_tc3_projectst, A

Solution: [Create new solution - ]

Solution name: Exarnple_Project Create directory for solution

|| Add to Source Control

o

BB 42: ¥ TwinCAT 3 TH
SRIG, AETH ST s o oo B d i i H
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BECKHOFF i

|,:; Solution 'Example_Project’ (1 project)
F] “_i Example_Project
a | sYSTEM
[ License
@ Real-Time
& Tasks
=f= Routes
[E] TcCOM Objects
MOTION
PLC
SAFETY
E C++
4 o
L Devices

&’ Mappings

MK 43: TH SO S A TwinCAT 3 Hratii H

—fk U, TwinCAT A DA TAEFEAMEGRFERE . AR TwinCAT REGE CEIEFRAERIH TR A D 22 AEAH
Fiff) PLC b (A#b) , TwinCAT ftr] BAFEAMAEA TR, XAMEL T, ATEAAT T — P8R “Insert
Device [P_ 5617 »

WRFI TwinCAT FFRABERER 7 — A2 @2 PLC A TwinCAT Runtime i&f73A8E, SIS 2]
Target System(HFr RS . WAL P RS

o0 Example Project - Microsoft Visual Studio (Administrator)

File Edit Wiew Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help

Pl S A 4 a9 - - B G| b [Release  +| | TwinCAT RT (64) |
: B & H;EE:?Q|[§#?§@|@'T.‘|<Lm:a|:~ v;§| ..|
Solution Explorer

I Fhok

<Local= -

<Local=

Choose Target System...  p

FFATIFLAUR B

Choose Target Systemn

=3 <Lacals [123.45.67.83.1.1) ok
Search [Ethernet)...

Search [Fieldbug]...

[7] Set as Default

Connection Timeout [5): 5 =

M 44: EPFESHEHE: Choose the target system

] “Search (Ethernet)-” BEANHIRS. #H F—NAUEHE, 7Eubn] DLk
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o 7E “Ether Host Name/TP: (HIANTMNLEFR/IP) 7 by N CHITHENLZIR CIHaER )
o 4T “Broadcast Search (J#E482R)” CWEAKEHY) K HEALLAFRDO
o EINCHIFEEHIES TP B AmsNetID

Add Route Dialog =]
Enter Hozt Mame / IP: ’ Refrezh Status ] [ Broadcast Search ]
HE ame Corrieced . aadre S Wetld TwinCAT 05 Yersion Comment

Enter destination computer name
& activate "Enter Host Name / IP"

Foute Mame [Target]: Foute Mame [Femate]: k-PC
Amzietd: Target Route Femate R oute
Transport Type: [TCF',.?IF' - Project None
(@) Static (@) Static
sedices o () Temparary () Temparary
@ HostMame () IP Address

Connection Timeout 5] 5 =

M 45: 5Bt TwinCAT System Manager vjimlff] PLC: &£ HIR RS

AN RGA, LU AT RS (T RERS ZL0 N IERA RS -

Elﬂ —~Local-- [147.33.12.341.1]
“-l remote-PLC [123.4567.89.1.1)

s “OK” FARfRA, T bUE Visual Studio shell V5 Hif RS-

&

ff Visual Studio shell FHJFtifiZ& M3 H SCAENI MRS A, &8 “1/0” A N “Device” , SRJaAEEM
T AR, kPR “Scan” BB SR R hS HoaE/E. B4, TwinCAT System Manager TJfg

AT =2 BRI SE R “TwinCAT” —  “Restart TwinCAT (Config Mode) ” B “Config Mode” .

E C+s
4 [FVo
:?EDE“CES E  Add NewItem... Ctrl+ Shift+ A
* Mappin
m2 VPP G5 Add Existing lem.. Shift+Alt+A

Export EAP Config File

¥ Scan

Ly Paste Ctrl+V R
Paste with Links

B 46: & “Scan (334H) 7
BARE TR E S E S, I IHE L “EtherCAT” B4
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4 new [0 dewvices found

Device 1 [EtherCAT)

Device 3 [EtherCAT]  [Local Area Connection [TwinCAT -Intel PCI Ethernet A)
] Device 2 [USE] Cancel
] Device 4 [NOW/DP-Rak)

£

Select Al

Unselect &l

LE kg

BB 47: BIIRI 1/0 ek EPEREERMIA

ik “Find new boxes” 55, U@ EEa % &Mim T, “Free Run” HHHIBITIRERVIAE “Config
Mode” FCE N NEAEM NG HE, XAThREH T M e .

WRIEAT IR S BACE (v 42], 45RWF:

a Frvo
4 T Devices
a4 == Devicel (EtherCAT)
=8 Image
j: Image-Info
» 2 SyncUnits
[ Inputs
[l Outputs
» [ InfoData
4 |§ Term1 (EK1200)
[ j Term 2 (EL1004)
®] Term 3 (EL9011)
a4 = Device 3 (EtherCAT)
jg Image
j: Image-Info
P : Synclnits
[» Inputs
[ Outputs
» [ InfoData
4 |_j Term 4 (EK1100)
[ InfoData
> ™ Term 5 (EL2008)
¥ Term 3 (EL9011)
&’ Mappings

MHE 48: fEAERKT VS shell [HTwinCAT 3 FREEHCE b
IR EA T RRARERA DR, AL (e R, R e e SN AR TR, W T T

MEEREE) o BAh, ETLAM “Device...” MIABESEHFIESE “Scan Box” (MZRINAE) , EEHREA
Device FHIEZMIICHE (A -

EL1409 JRA: 1.0.0 57



ik

BECKHOFF

s [Fvo

4 " Devices

b |== Devicel (EtherCAT)
== Device 2 (EtherCAT)
&’ Mappings

X [ [

&

Add Mew Itern...
Add Existing Itermn...

Remowve

Change Metld...

Save Devicel (EtherCAT) As...

Append EtherCAT Cmd
Append Dynamic Container
Online Reset

Online Reload

Online Delete

Sean

ChangeId...

Change To

Copy

Cut

Paste

Paste with Links
Independent Project File
Disable

Ctrl+Shift+A
Shift+Alt+A
Del

5

Ctrl+C
Ctrl+X
Ctrl+V

BE 49: 2EGEREF] Device

) 245 AR

X7 T HE AT DA TR e DL S B ie L A 50

Xt PLC #ATYRTE

TwinCAT PLC Control JFA&R¥EER] LLHANEE S G H#2: TwinCAT PLC Control SZFF TEC 61131-3
HRERIETE 5 MES: BIEWRIE T SCRRNE S M =R ERAAES

s BTXAKIES
o FRAE (1L
o GERIIIA (ST
- BRHES
o D&l (FBD)
o BRIEE (LD)
o JEZLTREHRE (CFC)
o JIFFAEThREE (SP

N AR B S SOAR

(D)
(ST -

N T RPN, BT E SRR A “PLC” ROA SR, 1EFE “Add New Ttem...” , ¥—/> PLC

TIH B IMEBRGITE

58

JRA

1.0.0 EL1409



BECKHOFF i

Solution Explorer * 0 X
IQ Solution 'Example_Project’ (1 project)
4 Iﬂi Example_Project
a [ SYSTEM
¥ License
i) Real-Time
B Tasks
stz Routes
[B8] TcCOM Objects
MOTION _ o [ T T
PLC « Right-click on "PLC" to ‘ PLC :
= i 4 iaet = 2] Add Mew Item... Ctrl+Shift+ 4
SAFETY insert a PLC Project @ saF = - .
el Ce i Co (] Add Existing Item... Shift+Alt+4
a o B o | [ Paste Ctrl+V
:?E Devices :% Paste with Links
* Mappings Y
ma VaPPIng BBl HidePLC Configuration

M 500 £E7 5 “PLC” NRINgmALI

TEHH X EHEFIEFE “Standard PLC project” , Jf#I N “PLC example” fENTIH A GRBD , SRJEIE
PE— AN H 3¢

Add Mew Itemn - Example_Project @
Installed Templates Sort by: [Default V] | Search Installed Templates pe |
Plc Templates Type: PlcT lat
i E! Standard PLC Project Plc Templates ype: e femplates
Online Ternplates Creates a new TwinCAT PLC project
containing a task and a program.
E!I Empty PLC Project Plc Templates

MName: PLC_example

Location: Chmy_tc3_projects\Example_Project\Example_Project’ - Browse...

BYE 510 O PLC ZwfEdfsiadia e 4 FRmn H 3%

EF “Standard PLC project” CAAFIEN “Main” F&/F7, W LUEEXHE “POUs” H1)
“PLC example project” FJH. LLRZ&—MHIUGI0H [H ;541
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-

o2 Example_Project - Microseft Visual Studic (Administrataor)
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help

-.gn'_l'lﬁlgﬂLﬁ —Qﬁl")'f” ';:ﬂ'—_iH b |Release
iBJEl L -in 8|82 E| @ ||remote-PLC

Solution Explorer

,3 Selution 'Example_Project’ (1 project)
4 Hz Example_Project

> @l svsTEM
MOTION

a4 =] PLC_example Project
> [ External Types
2 [+g) References
3 DUTs
[ GVLs
4 | POUs
] MAIN (PRG)
3 VIsUs
!_'g PLC_exampletmc
4 H':';j PlcTask (PlcTask)
£l MAIN
@ PLC _example Instance
SAFETY

EC++
» Ervo

~| | TwinCAT RT (64)

-J] [5G

'l = |PLC_exampIe

-] 21 )

TIEEE

=0

1 PROGRAM MAIN
z VAR

3 END VAR

Sl

M 52: FrdE PLC TUHKIWIZERER “Main”
BUE, 22N T BB TARGIE 1Bl AR BIRE S -

60
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-
©@ Example_Project - Microsoft Visual Studic (Administrator)

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope

Window Help

@'J'ﬁtﬂﬁ|&qﬁﬂ.|4 v\t ';H'—_:'l;l b |Release

+| | TwinCAT RT x64)

~| | (% |sGR

'| = |PLC_ExampIe

]2 b mg=LE

(BEG-ie BB 2 @|® | remote-pLC
=
Solution Explorer

Wk

FROGRAM MATN

E._'g PLC_exampletmc
4 Eg] PlcTask (PlcTask)

-1 @

nRotatelower

nRotatelpper
nEL200&_wvalue

,3 Solution 'Example_Project’ (1 project) VAR
- . niwitchCtrl BOOL := TRUE;
4 “zsmple_Project . ARotatelpper .
> SYSTEM - s
MOTION Z nRotatelower WORD :=
T
‘ C 7 BEL1004_Ch4 AT%I* : BOOL;
4 PLC_exampIe 5
4 [l PLC_example Project : nEL2008_value AT:(Q* : BYTE;
> [ External Types 10 END VAR
|3l References 11 -
3 DUTs
[ GVLs L {* Program example *)
4 [ POUs z  IF bEL1004 Ch4 THENW
HEJ MAIN (PRG) 3 IF nSwitchCtrl THEN
3 VISUs 4 nSwitchCtrl := FLLSE;

:= ROL{nRotatelower, 2):
:= ROR{nRotatelpper, 2):
:= WORD TO BYTE (nRotatelower OR nRotateUpper):

< [@

Fl

=l MAIN
PLC_exampleInstance

PleTask Inputs

#1 MAIMN.bEL1004_Chd
B PlcTask Outputs

m

END _IF
ELSE
IF NOT nSwitchCtrl THEN
nSwitchCtrl := TRUE;

4 END_IF
- MAIM.nEL2008_value END IF
SAFETY B
m C++

Ready

B 53 wBIREFP S, W& R ECHIER AT E
BUE, FEHIRE P LA — DT S, 35 TR BRI A :

Build

Build Selution Ctrl+Shift+B
Rebuild Scluticn R
Clean Selution

[5 Build Example_Project
Rebuild Example_Project

Clean Selection

Batch Build...

Configuration Manager...

FP 54: FFiagmiIFFET

NHIAREAE ST/PLC FEFFALL “AT%” Fril, Bt DAETH H SCHFRI 8300 “ Instance” Al yJL oy BOAEfF:
4 [Off PLC
Fi PLC_example
> @2l PLC_example Project
Fi @ PLC_example Instance
4 PlcTask Inputs
#1 MAIN.bEL1004_Chd
s [ PlcTask Cutputs
B MAIMN.NEL2008 wvalue

The "AT%" marked '
variables appears here *

8

JEid PLC instance H—MERMGEEH, i “Change Link...” FIH—AE O, EFEESEMEENR
(PDO) #ATHEHE:

EL1409 JRA: 1.0.0 61
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4 PLC
4 @ PLC_example
4 @ PLC_example Instance
a PlcTask Inputs
1 MAIN.bEL1004_Chd
4 [ PlcTask Outputs
BB MAIN.nEL2008_value
[ sareTY
E C++
. Ero

M Changelink..
x Clear Link(s)
Goto Link Variable

Move Address...
Online Write '0"
Online Write ‘1"
Online Write...
Online Force..,

Release Force

0K S S

Add to Watch

Remowe from Watch

5

Take Mame Ower from linked Variable

MHE 55: fF PLC AR M FEX %2 [6) 2 37 4 4%

EMP P D, AN PLC configuration FR[F BOOL KAIAFE “bEL1004 Ch4”

r

5 | Attach Variable MAIN.bEL1004_Chd (Input)

Search:

i Device 1 [EtherCAT]
EI Qf S_I,lnl:Ur'lltS

=-4% cdefault

- 27 curreferenced:

: L woState >
S # Tem 2 EL1004]

i Imput > [X26.0,BIT [0.1]
Imput > [ 2671, BIT [01]
Ilmput > ¥ 26.2, BIT [0.1]

[+ 1526.0, BIT [0.1]

15 15220,
[ 1524.0, EIT [0.1]

WicState >
[nputToggle >
[ Dew:e 3 [EtherCAT]
EI o S_l,lnu:Llnlts
L oE- v <default:
g2 2 ¢unreferenced:
L] WoState >

[0.1]

[+ 1526.0, BIT [0.1]

Show ariables

@ Unuzed

) Usged and unuzed

[7] Exclude disabled
Euclude other Devices
Exclude zame Image
Show Tooltips

[T 500 by &ddress

Show Wariable Tupes
[ Matching Type
M atching Size

[T a0 Types
Array Mode

Offsets

[T Continuous
[7] Show Dialog

Y ariable Mame

MR R 4
B

-

EI %_5 Term 5 [EL2003) [TIHand aver
L] WioState 1 1522.0,BIT [001] Take aver
[ Cancel ] [ OE.

MHE 56: #¢ BOOL Z5%f PDO

MWRAEEINBE, AP0 X Rl fbikdf. Apid, % EL1004 G FABAOIEIE 4 ) input FTHEE.

A0, AR By — AN E T AR R e — L)\ AN R AL, IS ATER B, A A)iE “ALL
types” HiEHE. TEEREBEANTRE:
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" =

7 Attach Variable MAIN.nEL2008_value (Output) (23]
y PLC !
4 [ PLC_example Search: i] ?_P\mw ariablez
" E PLC_example Project :?: HZ:;eadnd unuzed
4 [H] PLC_example Instance |j N

4 PlcTask Inputs
1 MAIN.bEL1004_Chd
a [ PicTask Qutputs
| B MAIN.REL200E _value |

Exclude ather Devices
Exclude same Image
[ Show Toaltips

- DevChl > OB 1534.0, LUNT [2.0]

-4 Device 3 [EtherCAT) [ Sort by Address
SAFETY M ChangeLink... -
E Cat % Clear Linkt R Show Y ariable Types
[» /o ' S, tatching Type

Gote Link Variable

| — |

Take Name Over from linked Variable

&l Types |
mmay Mode

Continuous
::ow ;la og

Display Mode 3
Mowve Address...

| — |

+3  Online Write...

+3  Online Force... “ariable Mame
¥ Release Force Hand over
£ Add to Watch Take over

Remove from Watch
Cancel | 1] 3 I

M 57: FIRFESEEJLAS PDO: AJi% “Continuous” Al “All types”
VR, “Continuous” FIEMERME AL, XFHETHBEKALR “nEL2008_value” [T HAL & A7 320+
LS EL2008 i TR BT A J\ANIE E F% AL . SRR RT PLZEPLCRE > A FH — A2 10 5% ity F AR R I BT & 8

N, FATRISE 0B TAL A AR R 55 1 BISIEIE . AR E AT (e B R E — MRS S (|
TR e O . AT PLEN N E AR S “Goto Link Variable (R(3|EEEANE) 7 RIS A EE
oo SRR, BEERAONTTT (FEXMIEDL T SZ PDO) #%H Bk

4 [ rLC

PLC example
P :—; PLC_exarnple Project
4 @ PLC_example Instance
4 PlcTask Inputs
|#1 MAIM.bEL1004_Chd M Change Link...
4 [ PlcTask Outputs .
T MAIN.nEL2008_val A Clear Link(s)

SAFETY Goto Link Variable
E G+t Take Name Over frem linked Variable
a o]
. 4?5 Devices Move Address...
a == Devicel (EtherCAT) Online Write '0"
4% Image Online Write 1’
+0 )
o IS"“"QS Info +3  Online Write...
[ nclnits
* =Y +3  Online Force...
[» Inputs
» 1l Outputs & Release Force
v [l InfoData £ Addto Watch
< li Term 1 (EK1200) Remove from Watch
F] j Term 2 (EL1004)
[ Channel 1
[ Channel 2
[ Channel 3
a Channel 4

Linked Vanable will be selected

Input ’ ’ :
o :FLU automatically by "Goto Link Variable"
[= calate

> [ InfoData
| Term 3 (EL9011)

BB 58: “Goto Link Variable” BN A, LL “MAIN. bEL1004 Ch4”

BRI R AT DU 3 T, BIAN PDO BEREEIASE . (HAEARHF, ANFHEN EL2008 EFEFTA %t AL,
RO IX AN iy A Rt AN e i . R — AN FRELE — A byte, word, int Z2K[J PDO, HiAAJ
%%Eﬁmgéﬁ@&ﬁM§%oEﬁE,“memkwan”mﬂu&ﬁmﬁ,uﬁ%m&mmﬂi
7l
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o KRTERENIRAEKUH

L U RS T TeinchT V2.1 00214 KL ERTK, JFELARA TG
S T BB

FE TwinCAT o, AT RLARHE — i 5 Rbk 1 PR A R B — SRR . SRS HE PLC P B EIZ A WA — sk
1, MIMTERM PLC il fEdds, ML B17 5 WA,
T EL EL3001 FIHEIERE N A AL -10...+10 V 9, B HERIED .

1. B4, WAE TwinCAT ) “Process data” IR FRIEEEFT 7 IS FEEE
2. ZJa, W@ EIRNELE “PLCY kIR AERRPLC HdRsAl,
3. SRETTLLH “Copy” #HIKEH| “Data Type” SCAHEH IR,

General EtherCAT  Settings  Process Datatartup CoE - Online  Online
Create PLC Data Type

] Per Channel:

Data Type: MDP5001_300_C38DD20B
Link To PLC... ]

BB 59: flEE—/~ PLC %2y
4. FERR, WAE PLC FREIE— MR MR S2p], AN - — 5 2 H A 2 .

MAIN +

PROGRAM MAIN
VAR

EL3001 : MDPS001_300_C38DD20B;
END VAR

W L Ry

BP 60: ZE RIS
5. SRJG, BAENEH e, X AT LUE 4148 “CTRL + Shift + B” 8i#Id TwinCAT f¥) “Build”
SRR TE R o
6. RJE, WU FREELY “PLC” IR A A 45 /AR BE 2 B NI A B FPLC S5 M 4R sz
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General FEtherCAT  Settings  Process Dattartup CoE - Online  Online

[#] Create PLC Data Type

[]Per Channel:

Data Type: [MDP5001_300_C38DD20B | | Copy

Em— |

B Select Axis PLC Reference ("Term 1 (EL3007)Y) >
i —— [ o
| MAIN.ELI00T [Untitled] Instance]
Cancel
(® Unused
(D al

IR 61: SifgiRnrfEsE

7. XFESUATCAAE PLC PRSP ARY rhad i 454 R 15 B el 5 N R el

MAIN* R X
1 PROGRAM MATIN
= z VAR
3 EL3001 : MDPS001_300_C38DD20EB:
4
5 nVoltage: INT:
& END VAR
1 nVoltage := EL3001.MDF5001_ 300 _TInput.
E # MODP5001_300_AI Standard_Status |-
3 #[MDP5001_300_AI_Standard_Value |
4

B 62: WIREEE S AR R

PDO % PLC AF {4 AC I R N T A2 b B2 0t R O AR (0. BUZERT DU (38 somid sien
“TwinCAT” FHIEDUSIEICE, DMEMIF R E A S] TwinCAT runtime 3847 RGH . WAL 5
HH{E S “01d configurations will be overwritten! (DARTHIECER AR 7 Ay “OK” $24H, #fil
“Restart TwinCAT system in Run mode (EJE TwinCAT R ZRiziTHEz) 7 o ZETH XN Gl LLE
S0P A 4
4 ﬁ:l Mappings
@ PLC_exampleInstance - Device 3 (EtherCAT) 1
@ PLC example Instance - Device 1 (EtherCAT) 1

JUbSHIE, BRI 2 USR0S B R VS shell JFRIREINA Ty AR
A% AR 5k a3 PLC REE T -
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JA B A

PRPESEHETT “PLC” — “Login” Sy 2] , ¥ PLC 5 TwinCAT real-time SEWf RGUERRLK, FHINK
EHIFER, WERBIT. KRG HB{EE “No program on the controller! Should the new program be
loaded?” , Pifiis “Yes” fiih. TwinCAT runtime BT COLHERITBS) PLC FEfF, @i SE/F5

P «psy eI “PLCY T “Start” BT RZY. BFREEE, SIS AR PLO
runtime P &ANAR &K SLIN(H .

e Example_Project - Microsoft Visual Studio (Administrator) EI@
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help
iG-S H | @9 - - E-E b [Release -| | TwinCAT RT (:86) ~| | % [ser | = e BIED -
(BB a-in BB 2XE|®7 || enoerc < i [PLC_eample Iy nd=E==0amE (0D,
Solution Explorer 4
=
'; S..;IuEt;on EIXE;ﬂp|.E_PrDJECt (L project) Expression Prepared value Address Comment
4 ample_Project
': a S\r?ST_EMJ @ nSwitchCtrl BOOL EH
MOTION % nRotateUpper WORD 32768
. ET L @ nRotatelower WORD 1
a PLC_example @ bEL1004_Ch4 BOOL FALSE Yal*
4 8 PLC_example Project @ nEL2008_value  BYTE 1 %Q*
> [ External Types
»  [:3] References P = | »
3 DUTs -
£ GVLs 1 (* Program example *)
+ & POUs = 2 IF bEL1004 Ch4[ENEE THEN
5] MAIN (PRG) = 3 IF nSwitchCorl|EENEN THEN
?u:ISU 4 niwitchCtrl|fEl := FRLIE;
Il;ju PLC : | 5 nRotatelower[ 1 | := ROL(nRotatelower[ 1 |, 2);
g PLC_ea@mpletme & nRotateUpper{32768 | := ROR(nRotateUpper[32768], 2);
> @5 PlcTask (PlcTask) 7 nEL2008_value[ 7 ] := WORD TO BYTE (nRotateLower] 1 ] OR nRotateUpper[327]) ;
> @PLC_exampleInstance z END IF -
SAFETY = s ELSE
[ co v = 10 IF NOT n3witchCtrl|fEE] THEN
4 0 11 nSwitchCrrl|EENEN := TRUE;
s %% Devices 1z END_IF
a ﬁj Mappings 13 END_IF
@7 PLC_exampleInstance - Device 3 (EtherCAT) 1 14
@’ PLC_exampleInstance - Device 1 (EtherCAT) 1

M 63: TwinCAT 3 FFRIES (VS shell) : Login J&, 7 CIBIT

FEE ™ R RE (Logout) S WIFIA BB AR BIOEE ( “Shift + F5” WA
Iy BT LIEI S “PLC” PR A

5.2  TwinCAT FF R

Bz b A TwinCAT (The Windows Control and Automation Technology) 43 APEFi:

* TwinCAT 2: System Manager (JHFECE) I PLC Control (HTFZwfe)
* TwinCAT 3: TwinCAT 2 FJ3f5ikR (72 [F— NI R MBI AT dmE A & D

HHER:
* TwinCAT 2:

o LA AR R TR 1/0 % SRS ERR K
o DATHI ) A 5 1) 7 0BT 55 S AT 25 i FRite ok
o SCHF Bit GO pE AL
o SRR BRI K R

SCRFIE BT 18 X A fe g 22 |

° Datalink on NT - FEFFF& TR bR#E (OLE. O0CX. ActiveX. DCOM+ 45)

°
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o fE Windows NT/2000/XP/Vista. Windows 7. NT/XP Embedded. CE FH#ER% TEC 61131-3 #k PLC.

% NC A1 % CNC.

o AEEETA LIS B2
°© gé%---

HoAtdE 3

e TwinCAT 3 (eXtended Automation) :

o 4R Visual Studio®

o A LLEFEZ M S

o HE IEC 61131-3 [T M %Y R IhfE

o WRHEH C/CH+ B H S S N AR

o A LLiEFRE MATLAB®/Simulink®

o fEAFFBEED, BARIFMY RN

o RIEM run-time (IBATH) ¥

o WEFZH¥ CPU M 64 frtEfFE RS

o $2fft TwinCAT Automation Interface (HZNMImAEHE) , A LLH A A A B G T H

FETMES P, BAAE PC KRG LB TwinCAT JFAMEEIAT IR R G HIIAG,  DURRS E 42 fl AR )

AT -

KT TwinCAT 2 Al TwinCAT 3 WEZ(ER., 12 Whttp://infosys. beckhoff. com.

5.2.1

TwinCAT real—time SZRTIRBHFZF 23

N TAE IPC P 2% AbRE LUK i FUE % SERF Thge, LZIFE Windows NONiZdm 22548 real-time SEIS

WANFESF -

ARG U AT .

A: B3 TwinCAT EHCSEXHEHE

1FSystem Manager™', i#id “Options — Show Real Time Ethernet Compatible Devices” , i HASHL PAK
PR 422 1 f Tw i nCATAR ' .

File Edit Actions 1l.l’iv?_'!.w.r!CI'|:rtiu::lr|s Help

O =

A= NE=NEN|  Show Real Time Ethernet Compatible Devices...

I 64: System Manager “iEIji” (TwinCAT 2)

7E TwinCAT 3 ¥, IXANTHAET Bl 35 “TwinCAT” SR :

EL1409
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r

o8 Example_Project - Microsoft Visual Studic (Administrator)
File Edit Wiew Project Build Debug | TwinCAT | TwinSAFE PLC Tools Scope Window Help

S ] e L =5 5% | @) | & Activate Configuration
e R ﬁ&]ﬂ|h ﬁ| g
Rl B |2 B3 Restart TwinCAT System

. E d ¥ = aam 5 | SR = LS @ | Y

A Restart TWin®"™_ip | ink Register...

wpuate Firmware/EEPROM r
Show Realtime Ethernet Compatible Devices... R
Fiie Handling r
EtherCAT Devices L
About TwinCAT

M 65: £ VS Shell T (TwinCAT 3)

B: il TwinCAT HZ FHJ TcRtelnstall. exe
Windows (C:) » TwinCAT » 3.1 » System

(e Mame -
Legal
[ Default.old
E] Default.tps
m TeAmsRemotelgr.exe

2] TeAmsSerial.dil

TCATGinaU10.dll

TCATGinaU14.dll

TCATHooks.dll

m TCATSysSmv.exe

2] TCATUserManU10.dII

[&] TCATUserManU14.dlI

D TeComPortConnection.dll
| 3 TeRtelnstall.exe

TeStgEditor.exe

B TcSysulexe

M 66: TwinCAT H3 R TcRtelnstall

PR LT 25 I EA R 0 A -
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Installation of TwinCAT RT-Ethernet Adapters

— Ethernet Adapters
Elﬂ Inztalled and ready to uze devices
B8 LAN3 - TwinCAT Intel PCI Ethernet Adapter (Gigati) Iristal |
----- BHE 100M - TwanCAT -Intel PCI Ethernet Adapter Fr |
: - EHE 16 - TwinCAT ntel PCI Ethemet Adapter [Gigahit]
- H@ Compatible devices 1 nbind |
- H@ Incompatible devices
‘- H8 Dizabled devices Enable |
Disable |
[ Show Bindings

B 67: ML IHE

7E “Compatible devices (FEHEW &) 7 FHIHMEZ ORI LUELN “Install” Z4$5 € — MREIFET . IRENFE
RBRYVAE i E iR S

KT REL TP Windows %45 n] LN .

B, EETTLAEAN—A EtherCAT %45, WIHAREAHE v T71%4THE, DUMEELIH EtherCAT &M
( “Adapter” iEIi-FE Eff) “Compatible Devices+” $24H) B F FEZ I LA M 5 1«

[H- SYSTEM - anﬂguratign = L ——
g NC - Configuration | General | [#dapter]| EtherCAT | Oriine | CoF - Oniine |
! PLC - Configuration
EI' 10 - Configuration © Network Adapler
B 1/0 Devices (® 05 [NDIS] OFa ) DPR&M
- #-7=|Device 1 (EtherCaT)| S -
S Mappings Description: |1I3 [Intel[R] PRO/1000 P Metwark Connection - Packet Sched |
Device Name: | \DEVICE'\{2ESGATC2-AF68-4842-4985-FCODE 2444BF O} |
PCI Bus/Slat | | Search.. ]
MAC Address: 00 01 05 05 9 54 | |[_Compatible Devices... ||
I Address: [169.254.1.1 (255.265.0.0) |

Iy 68: EtherCAT %45 JEM: (TwinCAT 2) : i “Adapter” &I “Compatible Devices...”
TwinCAT 3: EtherCATHE &M JEYERT LUBE X “1/0” R ERIFEFEER N “ 34 (EtherCAT) 7 4T
FF

4 [FVo
Fi %Dwices

» == Devicel (Ethercpﬁ

ZHeJa, Windows FRIZ4HE L Hh BoR IRENRE OIS (Windows JTAf—~ R GEJE M~ R4
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—& 1G Properties

General | Authentication | Advanced

Connect ugsing:

B8 TwinCAT-Intel PCl Ethernet Adapter |

Thiz connection uzes the fallowing items;

(I ¢ Clignt for Microzoft Metwaorks
.Li,,! File and Printer Sharing for Microsoft Metworks
QoS Packet Scheduler

5= TwinCAT Ethemet Protocol | b
% |

[ Inztall.. ] [ Uninztall ] [ Properties

D'escription

Allowes pour computer to access rezources on a Microsaft
hietwork.

Show icon in notification area when connected
Matify me when this connection has limited or no connectivity

[ Ok ] [ Cancel

ME  69: Windows [HPIL&3: 11 @M
RSN I IR B R

Installation of TwinCAT RT-Ethernet Adapters @

— Ethernet Adapters- ] |Jpdate List

= 8 [nztalled and ready to use devices
- E-EF LANVerbindung - TwinCAT-Intel PCI Ethernet Adapter (Gigabit)

----- iF Compatible devices

Ell‘-'_" Incarmpatible devices

o emF LANVerbindung 2 - IntelR] 82573LM Gigabit Metwork Connection
- Dizabled devices

Enable

rd

Nrivear () (
Driver O Bt

¥ Show Bindings

B 700 DA S SRS A 1) I 0 50 B 7 151
W6 Z5U38E G T ) LR AT RE B L
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Installztion of TuwinCAT RT-Ethernet Adapters @

Ethernet Adapters pdate List

I_'—_Il‘-'_" Installed and ready to uze devices |
E--EF LaNAerbindung 2 - Intel[R] 82573LM Gigabit Metwork. Connection |
<t TwinCAT Ethernet Protocal for all Metwaork, &dapters |
o g TwinCAT Rt-Ethamet Intarmediate Driver |

EII‘_-"' LaM-verbindung - TwinCAT-Intel PCI Ethernet Adapter [Gigabit)
i [W] i TwainCAT Ethemet Protocol for all Metwark Adapters

. Dg TwinCAT RE-Ethemet Intermediate Driver Enable
----- L¥ Compatible devices
: E Dizable
----- l‘-'." Incompatible devices
----- LF Disabled devices
i ¥ Show Bindings
WRONG: both driver enabled ?
Installation of TwinCAT RT-Ethernet Adapters @
Ethernet Adapters |Jpdate List

- |nictalled and ready to uze des
Ll Compatible devices |
- l‘-'_" LANAYerbindung - TwinCaT -Intel PCI Ethernet Adapter [Gigabit) |

- Dg TwinCAT RE-Ethemet Intermediate Diriver
Incompatible devices
l‘-'_" LaM-erbindung 2 - Intel[R) 82579LM Gigabit Metwark, Connection
o g TwinCAT RE-Ethemet Intermediate Driver Enable

25 ¥ Disabled devices

i Dizable
WRONG: Intermediate enabled

v Show Bindings

Installation of TwinCAT RT-Ethernet Adapters @
Ethemet Adapters Update List ‘
; Inztalled and ready to uze
- Compatible devices ‘
i E-EF LANMerhindung - TwinCAT Intel P Ethemet Adapter (Gigahit] ‘
i ] 2 TwinCAT Ethemet Protocol for all Metwark Adapters
E-EY Incompatible devices ‘
E|l‘-'j' LAMYerbindung 2 - IntellR] 82579LM Gigabit Metwork Connection
E b [t TwninCAT Ethernet Pratacol for all Metwark Adapters Enable ‘
Lo Dizabled devices
Disable |
WRONG: enabled for all network adapters
[¥ Show Bindings
Installation of TwinCAT BT-Ethernet Adapters @
Ethemet Adapters Update List ‘
"l Installed and ready to use
o Caompatible devices ‘
¢ W LANMerbindung - Intel[R] 825741 Gigabit Network Connection ‘
E-EY Incompatible devices
- AN Merbindung 2 - Intel[R] 82579LM Gigabit Metwork Connection | ‘
¥ Dizabled devices
) ) . Enable ‘
WRONG: no TwinCAT driver
Disable |
[ Show Bindings

7L LUK RSN [ H 2 i
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BT D) TP Mtk

1

A
G

Connect uging:

IP Huht/DHCP

HERZHENEN T, $HCE N EtherCAT 44 HI LUK MG O£ — i 1P Hdem. Wik, A£4H
EL6601 BYRLE 2N, fRiF it “Internet Protocol TCP/IP” IKZEN B iz 8w — A @

(F) TP HuhlF2EF DHCP . XFERLEES T 7E¥H DHCP IRZ-2efIBM N, LA T DHCP 2/ i

HNHECTECEN TP HuhbFra RAEEIR o i, —/NEaEpyhl A A2 192, 168. x. x.

1G Propetties

eneral | Authentication | Advanced|

EHE TwinCAT-ntel POl Ethernet Adapter |

Thiz connection uzes the following items:

.@ LoS Packet Scheduler -
T TwinCAT Ethermet Protocol
| Imternet Pratocol [TCRAF | =
L
< @
Inztall... [rirztall Froperties

Internet Protocol (TCP/IP) Properties

General |

You can get |P settings assigned automatically if wour network, suppor
thiz capability. Otherwize, you heed o azk vaur netwark, adrministrator

the appropriate [P settings.

() Obtain an IP address autamatically
I@) [1ze the following I[P address: I
IP address: S

M 72: DKM AR TCP/IP W E

72

FA:  1.0.0

EL1409



BECKHOFF i

5.2.2 KT EST BRI W

BT BST WARIR AT =B

TwinCAT EtherCAT =E3fi/System Manager s % FH 4 & I & F IR S0 F,  DAMHE 7 2R Bl B 4 A =0 A2 i
B, WEAHREESE XML &R EST 2 (EtherCAT Slave Information) o iXEESCAERT LA AI&AS ik 4
R R . — * xml AR REEE LMK & IR .
A EtherCAT 45 EST SO AT MAE AR 2 7 Bt 3L
EST SCAFMAFHUAE TwinCAT Z3EHRE .
BRI E

* TwinCAT 2: C:\TwinCAT\IO\EtherCAT

e TwinCAT 3: C:\TwinCAT\3. 1\Config\Io\EtherCAT

W EST SCAFTE IR System Manager & H¥THFJE KA T84k, “FTHF—/NFH System Manager & KT,
)2 B a (— k) IXEE A
TwinCAT H)ZFEFEREAE EST SCMFER, M AR O0 TwinCAT build WK HEHT EST A,
XFF TwinCAT 2.11/TwinCAT 3 JeUA BRRAS, Wifl4mfs PC 3 B, mtrl LLEE LA R0 System
Manager TUEE¥Hr EST H3%:

* TwinCAT 2: Option — “Update EtherCAT Device Descriptions”

e TwinCAT 3: TwinCAT — EtherCAT Devices — “Update Device Descriptions (via ETG

Website) «+”

7] LA E TwinCAT EST Updater [P 76] ¥t EST H3t.

® ESI

].*mmﬁﬁﬁ*mwﬁﬁ%%,E%ﬁﬁ?ﬁnmLi#%%moﬂ%,M%Eﬁﬁn&%H
R, X PRSI A S

B & HIR A
EtherCAT ¥ &/ Ml VU B RIX 7, BATHE T 58BN &ARRRF. B, B pniReF
EL2521-0025-1018 H1 LA #5020 ik«

° /‘%ﬁu% “EL”

o HE “95217

* FRRAS “0025”7

« BITHRA “1018”

Name

| — |

(EL2521-0025-1018)

| B

Revision
FP 73 ARRAFEERY
R+ B RIT TS (Ab: EL2521-0025) A T % & IhEE. BITRARREAR EHFAS, HEGHAA

AHHTEE, FE L, — MR RA R BEE T PUE — ANRAR A ¥ %, BRARTE SRR BE M . BAMEIT
WERA E K EST ik, 2 WIE4Hiid [» 9].

FEL AR

R EtherCAT it BB FSLPR A ML BN (S WAELBEE M) , I HEGHREB M, EST
A (HAHFAMEITIRASHEE) , System Manager 21 in) & 75 BiAd FHAFAETE W & PR . TEATAAI 1
N, System Manager 753X Eb(E ERIEHIE S5 Mk i) S A0 AR B APk 1S .
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TwinCAT Systern Manager

Mew device type found [EL2521-0024 - 'EL2521-0024 1K, Pulze Train 248% DC Ausgang').
ProductR evizion EL2521-0024-1016

|ze available online description instead

[T Apply to al [ Y'es J [ M

MK 74: ELFEREEE D (TwinCAT 2)

7E TwinCAT 3 1, SHIBL—/NRRUME D, & HPE R4 -

TwinCAT XAE

Mew device type found [EL2521-0024 - 'EL2521-0024 1K, Pulze Train 24% DC Ausgang'].
ProductRevizion EL25621-0024-1016

|1ze available online description instead [YES] or try ta load appropriate descriptions from the web

[T] &pply to al ’ ez ] [ Mo ] [ Online ESI Update [web access required)... ]

M 75 ELIIBEEE O (TwinCAT 3)

T RENELEFE Ves, T2 A Nl e & HIGE R RDUITH EST. 2358 XML/XSD CfF)E, NEHECE .

PR AR, B “HERE” LE

VOISR RIL T TwinCAT REIFIBER, DA BN FE AL X A AL, X HE DL EL2521-0000 FIfETT R
1019 Al

a) A KA EL2521-0000 %4 ESI, it 1019 A& AR A, Bl i mlisE i GRS T
RAEAR) G EST.

b) fE4E EL2521-0000 BE44HIEST, {HPRAS L SzFre B s IH, FiFlan1018 8¢ 1017,
DU B o e AT A 2, DURA 8 EAE B #8125 T AR BN R RAS . — AN/ 58 s BT WGl ot 2
W Thes . I RAE X LeThae, v L= T SRR & 8 DART B TT R 1018 44 T4, X
T AR HE 25 I B D) T 7 B ) o

RS b “ XTI EtherCAT 10 AMAFH—RBOESHFIN” —F. KT FHREFSH “HALEE
_17]” —=,

RS R R 3R, System Manager 23 EtherCAT Muhif¥] EEPROM HiszB—4ni% 4R . 18 2= 1 Mk
E, EEP)}%?OM E@k;ﬁ;ﬂﬁ%&%ﬁéﬂ%?&ﬁ@ EST, ULRTECE ) EST e A2, ik, @UXfiEi ik
B4 EST i

System ManagerfE3 EST H 3% T ATELITRTR S &#& G1E —ANB ik S
“OnlineDescription0000. ..xml” , A& A ELZEN BST #iik.

CnlineDescriptionCache0000000z ,xml

I 76: System Manager BIZISCA: OnlineDescription. xml

WA LURY 5 P G B T s i — AN il o AELR A i Mk AEREFR AN LLRT AR “>” Fon (S L
EL2521 HI7EZGic % EST Kt ) o
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=

Add EtherCAT device at port B (E-Bus) of Term 1

Search:  &l2 Marne: Tem 2 Multiple: 1 = [ oK. ]

Tupe: 2% Beckhoff Autamnation GrabH & Co. KG yr [ — ]
.j Safety Terminalz
EI. Digital Output Terminals [EL2wws) Bt
- MOEL2002 2Ch, Dig. Qutput 244, 054

EL2004 4Ch. Dig. Output 24, 0,54 © B [E-Bus]
(32 2Ch. Dig. Output 24%, 24 Diag i
2521 1K, Pulse Train Ausgang L &éEéhL?'Tﬁ'Et]

-

[T] Extended Irfarmation [] Show Hidden Devices Show Sub Groups

M 77: DAEL2521 98 BIFHAELZR EST SCAFEIEE R ik

WA T IXFEMITEL EST SO, ek ER) THER M EST SCfF, Rz LA 77 U Bk
OnlineDescription. xml A4

o XA System Manager & [

e fConfig Mode FEH J§ TwinCAT

o MEE “OnlineDescription0000. .. xml”

e HE¥E3) TwinCAT System Manager (System Manager)

ARG, ZXHEAEER. W0, i <F5> B

® TwinCAT 3.x WTELHR
BT i “OnlineDescription0000...xml” A4k, TwinCAT 3.x @8 T —4> EtherCAT ZE4%,
HAaE RO, Bl Windows 7 F:
C:\User\[USERNAMEMppData\Roaming\Beck hoffiTwin CAT3\Components\Base\EtherCATCache xm|
IR RAE ROEIIR WL )
A AR 2 A

ESI SCffiiss
WA EST SCHFH4S, System Manager JGVEELEL, M| System Manager 2l —AMEEE M.
TwinCAT M
WinCAT System Manager = Microsoft Visual Studio 5=
Errar parsing EtherCAT device description! ) . o
I k, Error parsing EtherCAT device description!
S File "C:ATwinCAT W o\EtherCAT \Beckhoff EL3wx. =ml' . )
Device 'EL9999' File TATwinCAT o\EtherCAT \Beckhoff EL3xx xml
PDO 'Status Us' iz assigned to a naot existing Sync Manager instance (0] DEV":IE 'ELQSQE!'_ . o .
Description will be ignared. PDO 'Status Us' iz assigned to a nat existing Spnc Manager instance (0)

Description will be ignared,

MHE 78: 4% EST HEMMEEE T (. TwinCAT 2; 45: TwinCAT 3)

AT RE A S R B A
o koxml MISEHSAHOCH) * xsd XHFEA—E — A RIE
o WAANBERRNIF BRI —~ AR Mkl iE R
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5.2.3 TwinCAT ESI Updater

?i? TwinCAT 2. 11 KULERA, WRAFAEAEL A%, System Manager o] LA HZNE R UATHIA5HE EST X
File Edit Actions View | Options | Help
O = & E | % & | Update EtherCAT Device Descriptions...

Mt 79: {4 EST Updater (>= TwinCAT 2. 11)

WA 7
“Options” — “Update EtherCAT Device Descriptions”

7E TwinCAT 3 1, NIJik#%.

oo Example_Project - Microsoft Visual Studio (Administrator)
File Edit View Project Build Debug TwinCAT | TwinSAFE PLC Tools Scope Window Help

N A R = =) | & 53 (B | “) |t Activate Configuration v| | & |SGR v| | ol Y
BE Gl B BENaE a7 RestartTwinCATSystem: — CVIEES... -:H 3] » .glﬁ;¢§0|é |
Restart Twin™ " Z »
Sercecu WO »

EtherCAT Devices 5 Update Device Descriptions (via ETG Website)...

Al Trnsien AT [T TR = WS = ST TS .
—= EtherCAT Slave Information (ESI) Updater @
[ vender Loaded  URL
%Bedchoﬂ’nummation GmbH 0 http: j{download . bedkhoff.com/download/Config/EtherCAT ¥ML_Device_Description Beckhoff_EtherC...
v
-4 /
Target Path: C:TWinCAT\3. 1\ConfiglloEtherCAT (o] [ ok | [ cancal |

M 80: ffiH ESI Updater (TwinCAT 3)

EST Updater (TwinCAT 3) &IiAE%H J7{8, TKF EtherCAT 3G pai@ it HBEMIRALRT EST B H 3 F #3|
TwinCAT H3gH (ESI = EtherCAT Slave Information) . TwinCAT ¥jif7#fif7E ETG MJ4EH ESI ULR H%l
%o WETLIE Updater WHAEH SRR H, (R THALILIT Tl

W7
“TwinCAT” — “EtherCAT Devices” — “Update Device Description (via ETG Website)-:"” .

5.2.4 Online A Offline 2 [AJHJX ZI

Online 1 Offline (FEZRFNELE) Z (A X ALEEN X SERRAAEDIEL 1/0 (IKBhAE. ufi AL, EJ-RLHREE) 1
S R ERATE R N LT ARG E, BIWESEICARMN L, W HEEE “Offline configuration
(BLE) 7 BTk T. I g A5 FHE R B b a3, Bl E < 35t 4.

WK HAriER 4 &SR] EtherCAT RE, FrE W &ASCIEH, HMZREI &g, o7 LA i
BT H AR HIZSH) “scanning (FA) 7 KA K TwinCAT FLE . X HtIUMAE LR E .

FEARFMEIL T, BUUR SIS, EtherCAT Eub#RoAS BRTRILAI A2 55 AT BT XM AR
VU] EALE A3t (A3 Fe 1 B 5 T R AT R R . 1S S Ol BST s iR SR I 2] [ 73]

FC BB & TIE:
© SEBR EtherCAT B (4% MAGAS. IKZNER) WLAUFIEF 2228 5 B
© AR/ P NEE EtherCAT HBSEREETE 1/0 3t LABETH 0 0 20 2 i 43
o BT A /MR R, s e
« H#RR% LA TwinCAT @4Zi4bT Config Mode (BLEALZD .

ELPRH TR
o K| EtherCAT &% [P 821 (IPC FRILLAMEIT)
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o FEREN) EtherCAT ML [ 831, IX— B IRl Tai— B IR BT .
o MEHEEE [»_ 86]
W] DUE P B E A (v 861 AHEAT ELEL.
5.2.5 fl)7 OFFLINE BB
B EtherCAT ¥4
F—"NTHB System Manager % P A)EHE—1 EtherCAT %%,
|
gt i e e By Ly | » @ SYSTEM %] Add Mew Bem... Ctrl+Shift+A
DESH SR RBRMND | MOTION 2 Add Existing Item... Shift+ Alt+A [}s
-l SYSTEM - Configuration s PLC
-8 NC - Configuration | 5| SAFETY Export EAP Config File
58 PLC - Configuration @ Ce+
& O - Configuration | . Vo I
R H11/0 Devices I qné Devices 4 Paste Ctrl+V
- L= e Append Device... | ) ﬁﬁ Mappings Paste with Links

|
Mt 81: ¥sfiN EtherCAT #4% (/: TwinCAT 2; 4 : TwinCAT 3)

I EtherCAT M) EtherCAT 1/0 RMiFH, #2881 “EtherCAT” o i1 HHT# EL6601/EL6614 5%
HiH) publisher/subscriber (RAG/ITEH) K55, iEFF “EtherCAT Automation Protocol via EL6601” .

Type: -0 Beckhoff Lightbus
(-85 Profibus DP
--ﬁ? Prafinet
--ﬁll CaMopen
--F_.—L- DeviceMet / Ethemet | /P
- SERCOS interface
-5 EtheiCAT
e Y EtheCaT
538 EtherCaT Slave
.ﬂ EtherCAT Automation Protacal via ELEEOT, EtherCAT

Ifl.-]"' Ethermet

Mt 82: %3¢ EtherCAT 4% (TwinCAT 2. 11, TwinCAT 3)

SRJEAETwinCAT runtime IZAT RGEH IR HEILLBE R 70 BL — AN SEBR I LUK 3

Deyice Found At %]

[hione]

100M [InkellR] PROAT00YWE Metwork Connection - Packet Scheduler M
LAM3 [Intel(R] B2541ER Bazed Gigabit Ethernet Controller - Packet Sck Cancel
1G [IntelR] PROA000 PR Metwark, Connection - Packet Scheduler ki

[
-~

%) Unused
(@FY

BB 83: R LKMo 1

A AEIEE EtherCAT B ih a3 (0 & (R h BB AT £, ] DURERAE J8 MExT A sp AT W B /B2 20

K] “EtherCAT ##&J&PE (TwinCAT 2) 7

EL1409 JRA<: 1.0.0
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[+ SYSTEM - Cnnﬁguratign - Y R ———
g HC - Configuration | General | [#dapter]| EtheraT | Oriine | CoE - Oniine |

- B PLC - Configuration

EI' I} - Configuration © Network Adapler

B 1/0 Devices ® 05 [NDIS) OFC () DPRAM

- [#-7=|Device 1 (EtherCAT)| B :

.8 Mappings phion: |1|3 (Intel(R] PROA 000 P Metwork Connection - Packet Sched |
Device Name: | \DEVICE\{2ES5ATC2-AF68-4842-4988-TCODE 2444BF 0} |
PLI Bus/Slat | L Search.. ]
MAC Addiess: |00 01 05 0519 54 | [ Compatible Devices... |
IP Address: 1169.254.1.1 (255 265.0.0) |

[ Promiscuous Mode [use with Metmonwireshark anly)

[ *irtual Device Mames

(") Adapter Reference
Adapter:

Freemun Cycle [ms):

Mi& 84: EtherCAT ¥ 4%J@1E (TwinCAT 2)

TwinCAT 3: EtherCATW#HIEMEF L@ X “1/0” TFHRTT RETIE BLER I “ ¥ (EtherCAT) 7 4T
H:
4« Fvo
4 ﬂ% Devices
» |7 Devicel (EtherCP&

o EFEDIKMImO
FE 2351 TwinCATSEZ SRS AL 7 B ther CATBE £ b A REIRFE LA WX 5t [ o 3 06 25 Ry 5 i 11 AL
1T. WSHXHR I [ 67].

2 & EtherCAT Mk
P ECE R B AN B IR AR R, AT DA I e e

3- /O - Configuration 4 o
Bm 1/0 Devices 4 4’% Devices
e

» == Dewvicel (EtherCAT) i Add Newltem
&%) Mappings

j Append Box...

.8 Mappings $
¥ Delete Device

Ctrl+Shift+A %
E=]  Add Existing Ttem... Cre e
% pe.

M 85: ¥IN EtherCAT #£4% (J£: TwinCAT 2; #45: TwinCAT 3)
P R PERT B X EHE SFUEHER H B /8B BST SCHFRI B4«

HEIRA DL 2] b —B ik oy J5 s, UALES . o Bonnm O IR )ZE (B “#i EtherCAT %
LR EEAEE” D o IR T B A PHY AL 5 Fast—Ethernet (P UKD W E, A4t R A
PERETHAM W&, WK “H EtherCAT W& MERSENE” P, W E—"ME&H 2SI ()
OEK1122 8§ EK1100) , A PATEATISEHFEFEMmE (A)
Yy E IR

* “Ethernet” : JETF 4 100BASE-TX: #HE2S. G, 7 RJ45/M8/M12 HEHZZRHIN &

e “E-Bus” : LVDS “ /At i2k” , BtherCAT Ffifkaufibk (EJ) , EtherCAT i 745t (EL/ES) , &%

PR He Ak A B

Search I ZHEM T ARIEEMN L (F TwinCAT 2. 11 BY TwinCAT 3 #&) .
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T

Insert EtherCAT Device

Search: | M arne: Termn 1 Multiple: 1 = [ oK,

Type: =-fete Beckhaff Automation GmbH & Co. KG - [ Cancel

[+ ®T5
+bs EtherCAT Infrastiucture components Port
H Ethemet Port MultipliedCU 28]
i Communication Terminaks [ELGsmx]
=N |_ Suztern Couplers

|_] C=1100-0004 EtherCAT Power supply [24 E-Bus) L
EK1100 EtherCAT Couple E-Bus) i
EK1101 EtherCAT Coupler 8 E-Bus, ID switch] @ B [Ethemel)
EK1200-5000 EtherCAT Power zupply [24 E-Bus)
EK1541 EtherCAT Coupler [24 E-Bus, POF, 1D zwitch) C
[ EK1814 EtherCAT I0-Coupler (14 E-Bus, 4 Ch. Dig. In, 3ms. 4 Ch Dig. Out 244 0,54)
/" EK1818 EtherCAT 10-Coupler (14 E-Bus, 8 Ch. Dig. In, 3ms. 4 Ch Dig. Out 24 0,54)
/[ EK1828 EtherCAT 10-Coupler (14 E-Bus, 4 Ch. Dig. In, 3ms, 3 Ch. Dig. Out 24, 0,54)
----- [ EK1828-0010 EtherCAT 10-Coupler (14 E-Bus, 8 Ch. Dig. Out 24, 0,58)
[]---Eﬁii Terminal Couplers [BET we, [Lwss-B110]
- M Customer specific Terminals
-l Panel Couplers
=] EJ CouplerEJwxx)
¢ Ll EJ1100EtherCAT Coupler (2,24 E-Bus]
o B Safety Teminals
(-89 EtherCAT Figldbus Boxes [EPxuxx] =

m

[ Extended Infarmation [] Show Hidden Devices Show Sub Groups

M 86: #7i EtherCAT W% )ik X 1HHE

OB, HERIE AR/ W &R T ER . WREBIEFRSRIRERA, LAk “Extended
Information” , FERAAE B EIRH K.

r

Add EtherCAT device at port B (E-Bus) of Term 1 (EK1100)

o

Search:  el2b1 Mame: Term 2 Multiple: 1 = [ oK

Type: EI--% Beckhoff &utomation GmbH & Co. KG [ Cancel

Ellj Digital Output Terminals [ELZw=x]

L7521 1Ch, Pulse Train Outpul (EL2521-0000-1022) -

| EL7521-0024 1Ch, Pulse Train 24v DC OutpubEL2521-0024-1021] .

| EL7521-0025 1Ch, Pulse Train 24 DC Output negative [EL2521-0025-1021) EEIESL:

i EL2521-0124 1Ch. Pulse Train 24 DC Output Capture/Compare - [EL2521-00 24-0020) i

| EL2521-1001 1Ch. Pulse Train Outpyt (EL2521-1001-1020) O L Elhemel]

E stended Information [7] Show Hidden Devices Show Sub Groups

M 87: L REARRA

RZmE, TPy e R R e nThes, Blanskir T EARF S, — NS REAAE S M RA . NG I (LB
“HHY EtherCAT W HIEESTURME” ), EMRFHE S & P F AR R B oRs0l (EEE) BT, M
MR &, L BST #iAER ARGl HITH & A, 152)i%E “Show Hidden Devices

CRRFR ) 7 ZEhE, WK “ B AT RRA” .

EL1409 JRA<: 1.0.0
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Add EtherCAT device at port B (E-Bus) of Term 1 (EK1100) [==]
Search:  el2521 Harme: Tearm 2 Multiple: 1 : [ = ]
Type: EI---% Beckhoff Autamation GrbH & Co. KG - [ Cancel ]

Ellj Digital Output Terminals [EL2wws)
=™ EL2521 1Ch. Pulse Train Dutput [MEL2521-0000-1022) Port

- EL2521 1Ch. Pulse Train Outpl  (EL2521-0000-0000)
- EL2521 1Ch. Pulse Train Output  ([EL2521-0000-1015)

-5 12521 1Ch. Pulse Train Output [EL2521-0000-1017) _
-8 ELZ521 1Ch, Pulse Train Output [EL2521-0000-1020) (NGt eihe]

- L7521 1Ch. Pulse Train Dutput ([EL2521-0000-1021) #2ouT
=M EL2521-0024WCh, Pulse Train 24% DC Output (EL2521-0024-1021)

- EL2521-0023Ch, Pulse Train 24v DC Output (EL2521-0024-10716)
- E| 25210 Pl Train 244 [0 Chtpus (EL2521-0024-1017) -

Estended Information Show Hidden Devices [ Shaw Sub Groups

@ B [E-Bus]

iR 88: R LARTHIRA

o MBITIRAKR&AIERE - HFE5MH

1 ESTHR I 8 ST I ARG . bRt /B4 22 R] IR AS 2B DA R e 4 T (& D - WF st
CREME, A& D DS 35 b (RS k) /B 8 . X2 M JE 2R, Wt dl, WHEtherCATI:
S MO RA, B2 R SCRFRGR R % CRGRRRAD o X FBeckhof fHE therCATYi ¥/ ¥ & /EJ
P, NAFE LR AR .

REFHBERA >= EPHRERS
IXABAAG ) 2 B s R N O R SR B R (IKEhAS FTREAAE ARG .

il

WIRAERC B 48 E EL2521-0025-1018, T 7E 52k A mT A FHEL2521-0025-1018 5% 5 i ki A
(-1019, -1020 ) .

Name
1
(EL2521-0025-1018)

——
Revision

B 89: %A AK/ BT LA

AR TwinCAT R GE A7 AE S ATESTHA,  WIEFES T AE s SR IR SR iZ 1T i AS 5 Beckho f A AL PR HHTT . A
FESEBRI A 1 2 i Beckhof £, WAL G E T IC B A5 P 5 AR BE 48 RUAS o 8 I FH P D P A7 RO B
B, Ty A AR B AT A o

FEXFPIEOL T, B M RE R eI EM o, JFrT LTI T S 5fk: SRR, Cob/DCIE .. HHff
FENX SRS E
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T

5- I/0 - Configuration
=-E8 /0 Devices

(-5 Device 1 (EtherCAT)

i.=¥= Devicel-Image
-I- Device 1-Image-Info
%T Inputs
-l Outputs
# InfoData
- Term 1 (EK1100)

5.4 InfoData

T State

Ln

&g PTO Status

5-&! Status

-1 Sel. Ack/End counter
- &1 Ramp active

- 41 Status of input target
-4 Status of input zero
-] Error

&1 Sync error

- 1 TxPDO Toggle

- %1 ENC Status compact

- L PTO Control

- @l PTO Target compact

- @l ENC Control compact

H}

H

‘ WeState
-4 InfoData

oy O e OO ey O e O ey OO

j

YO
*‘% Devices
== Devicel (EtherCAT)

j: Image
j! Image-Info
2 SyncUnits
Inputs
B Outputs
[ InfoData
[ Term1 (EK1100)
. [ InfoData
4 'j Term 2 (EL2521)
4 PTO Status
a4  #l Status
#1 Sel. Ack/End counter
Ramp active
Status of input target
Status of input zero
Error

oMWW

Sync error

#1 TxPDO Toggle
o EMC Status compact
- [ PTO Control
> W PTO Target compact
» [ ENC Control compact
- [ WcState
- [ InfoData

M 90: TwinCAT A EtherCAT 744t (Z£: TwinCAT 2; A45: TwinCAT 3)

EL1409

JRA

1.0.0

81
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5.2.6 B EONLINEAC B

/3% BtherCAT &4
WIR TwinCAT RGALTCONFIGRER, TR DAE AL AR Xl LLES TS B RS ER:

o fF TwinCAT 2 I, @3l TwinCAT System Manager T IH W5 8 5 ) Sl Sk 2%~ “Config
Mode” .

« fF TwinCAT 3 L, s@strFR#sH Rt mge B %ok,
PLUF 790 LUK TwinCAT ¥ B A B A 0

o TwinCAT 2. sEdikiEsspsary B sumit “Actions” — “Set/Reset TwinCAT to Config
Mode...”

o TwinCAT 3. EifieiEcgssidy B si@it “TwinCAT” — “Restart TwinCAT (Config Mode)”

o MEMATHELAM

fE RUN #38 (AEp7iztr) F, ELEMEATH. R TwinCAT ZFERSA TwinCAT Hir RG22 1A
X ) o

0

Windows fESSAAH TwinCAT 2 bR ( * ) ok TwinCAT 3 b7 () 4% B RAM TPC ) TwinCAT #
Ko SILAHXT, TwinCAT 2 [ System Manager 7 1185 TwinCAT 3 HIFH /P fifi< Bon BRI IRE.

T ~ b T AT e

TwinCAT 2.x Systemmanager TwinCAT target system mode______ TwinCAT3xGLI

|Local {192.163.0,20.1.1

_- : Mindows-Taskbar : e T3]
o oy 036 | 4—— | x khar —p e S 502 01
“-"‘"-.__-

TwinCAT local system mode

M 91: KM/ HERGES (J£: TwinCAT 2; f: TwinCAT 3)
g B E MR “1/0 Devices” B LT 48 Z AHEHE .,

-l SYSTEM - Configuration 4 [F1ro

; ELCC Cconffu'“ = Append Device... F—Dmes = Add New ftem.. cureshifte A
- Lonfigur - oM i

. w3 VEPP E  Add Existing tem... Shift+Alt+A

B! /O - Configura) i 1mport Device...

™ 11/0 Devices | Export EAP Config File
¥ Scan
L
Paste Ctrl+V i Paste Ctrl+¥

BB Pacte with Links Alt+Ctrl+V T

|

|

|

|

|

|

|

|

H . I
&8 Moppings | EESTEE NN |
|

I I

|

|

|

|

B 92: Scan Devices (F9##i#4%) (/f: TwinCAT 2; #4i: TwinCAT 3)

KRR RS EtherCAT ¥4 (8RA[YEAN EtherCAT A RIS H) , 1 Hik ik &Fk 3
NOVRAM. ¥lim gk, SMB &5, SR, FFARRTA B &#8 R B shtk 3.

TwinCAT System Manager

Microsoft Visual Studio

; '; HIMNT: Not all types of devices can be found automatically HINT: Mot all types of devices can be found automatically

[ ok || concel | ok | Concel

MK 93: HahR&HFMERFEI (A: TwinCAT 2; 45: TwinCAT 3)
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LT TwinCAT real-time SIS BRBHFLEF I LA Mot I #7 E7n A “RT Ethernet” %%, NMAH MY, —4
EtherCAT M & 3% B £ty [ o Qi SR A F5 L FE A )97 PP RS 2 2045 — > EtherCAT M3, 123 L0KE S HP 2
NN “EtherCAT Device” .

4 new I/O devices found

W0 evice 1 [EtherCAT]

Device 3 [EtherCAT]  [Local Area Connection [TwinCAT-Intel PCI Ethernet &)
[[Device 2 [USE] Cancel
Device 4 [MOV/DP-RAM)

1]

Select All

1

Unzelect Al

BEYP 94 Aeri 2K LUK M B %

R B AR EHER] DL R (& A 20 LUK B, GlanE s 3 Mses 4 gk .
E@ﬁ“%”@%ﬁﬁﬁuﬁ,@&ﬁ%ﬁﬁi%&%ﬁﬁﬁ%ﬁﬁ,%E“Eﬁ@@EﬁaﬂT&%E%H
Eﬂ” 3

® EEDIKMIRO
TE 2295 T TwinCATSER X ZN AR FOE ther CAT 4% L A4 BEAE TR LK 5t o IX A A5 BE N uifi 1 Bk
1T. HSHSENZBEH [ 67].

Rl /433 EtherCAT &4

o TELAHIThEE
EHE R, FI57E L) EEPROM H251f) EtherCAT M S48 B . AMAUEIT A5 H T #
ERM, MWAERERT EST B 3R B SAN % &, FEPAFL BST SCFE SUMBRIN R B AR B M AT AC & .
MName
| ——|
(EL2521-0025-1018)

—
Revision

B 95: BRINBE R

R
FEEFHIR LRSS

PR R . e SR POE R T E, e MG ECE, EMKAEat. 28000, 134
THREA L] T 8L B B B A I B RC B, 12 (U 6 B A0 5 ST AR e B HE AT LUAER
[>_86]. WH: MM T/ m4ES R, CASN 7 S b S 4R S BB A o Gl AR 2R3 1 m] DAL
W OIERCE, MR, ELTNNIE SYGIE L S EM AR (FEPLESSARERELT) 5 H
R, B BT A AT B S YTARBC B AN -

il

A AFHE T — S8 B EANL, ZALES U Bt E A . k. #iiE T EAML. £ TwinCAT R} 10
WEABAT THH#, R0 TYIHECE “B. TSM” o BITHRAN 1018 [ EL2521-0025 EtherCAT iy R 2ETE
oAb, T, ERXFEAIER T TwinCAT FCE S

General | EtherCAT | oC I Process Data | Startup | CoE - Online | Dnline|

Type: EL2521-0025 1Ch. Pulse Train 24V DC Output negative

Product/Revision:  EL2521-00251018)(08453052 / 0X=0015)

ME 96: 3BT IA-1018{IEthetCAT ¥ T Hik,

FAE, EJRAPHLIRPY B, % P A () D RE AR ME AR B2 /R R A7 038 78 B UG gl v DABE I 45N
fHH, Ebani@id PLC “B.pro” BE NC FhEvii. CXt[EFEEH FTwinCAT 3 fERITE) .

EL1409 JRA: 1.0.0 83
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JERF R SER LG, BLAE B JFURHtE A, ARSI A R4t EL2521-0025-0018, WAL AR A =¥
FI R TR 2Bk 4, WA eSS HIE— N NBMER B IE. FRE, A ARWRESTE
A BRYG A A RSB AR A A BL2521-0025-1018 3 RS He I H L 28 00 i A B o

— BN E S, A5 AR EL2521-0025 HEAT 7R, B T IhAE Co PUERECG 1SR, RSN AR 1R i
PERAAIFT RBITARA-1019. R, B A 8 SRl — AR DI REAN A s R, A L B

“B. TSM” $L% “B.pro” HHATIHHE. B ML LIREEH “B. tsm” A1 “B.pro” KA/ TR EAHIN
&% T IRYIAAECE “B. tsm” BEATELBGARE [»_ 86].

SR, AR IAEHL SR A BT IAE T “B. tsm” , TOREATHfMCRAIE A R E, MABITIRA-1019
Rt E B I - 81 i 2 BC L

General | BEtherCAT |DC I Process Data | Startup | CoE - Online |

Type: EL2521-0025 1Ch. Pulze Train 24V DC Output r

Product/Revision:  EL2521-0025{1019}{09d93052 / 03b0019)
FE 97: #MMEITHRAS 1019 f#) EtherCAT i TH5Hk

P AR B AN E R BIX — mlo TwinCAT AR EHUEME S, KOYSEbr F Ak T — B E .
SR, ARIEHEATERIN, XM ARZK FL2521-0025-1018 & fF 232X G HLa% b (BRI ek 24
oL TR BUMERI D o

AL, ERTRERIRAE RGN, BT A AR R A=, EL2521-0025-1019 FIEiThae C (i, oodkfs
LR IR AR B T2 WA S AR EEE ) BRIIEER T, METmLE N a . DA B & E AR AN BE T
F UL AT BB E “B2. TSM” o RIS CEH LR, ARBPOZ R EN TIRIME S, DUER
& SIWIUARC B AT LR . B O B 5 /a0 !

IRAEFC B G T EtherCAT sk (FahaE ) , MWW LIAE 1/0 XIERB%/ Mk

TwinCAT System Manager [=2] Microsoft Visual Studic |22
@ Sean for boxes @ Scan for boxes
[ ves || N0 | | ve || Mo

M 98: HEhEIEE EtherCAT WAAFRIFHE (A£: TwinCAT 2; 45: TwinCAT 3)
s Fvo

4 L Devices

A /0 - Configuration
Bﬂ /O Devices

|
|
|
| A
* = Append Box.. [ b [ Devicel (EtherCAT) o dd New Ttem... Cirl+ Shift+ A
¥ Device 3 (EtherCAT) : [ == Device 2 (EtherCAT) L .
i - & _ [ Add Existing Ftem. Shift+Alt+A
----- &8 Mappings | @ Mappings
| )( Pammrea MNel
[Fp— |
| ;"7{ Scan
& Cut Ctrl+X |
- . |
|
| [
|
‘ Change MNetld... | o Disable
|

BB 99: FahHdiHEE EtherCAT F3k L)% 4 (/: TwinCAT 2; £i: TwinCAT 3)

fESystem Manager (TwinCAT 2) BT FLH (TwinCAT 3) 1, AT LI IR FL & A0 R 46 W fa fid 7
Scanning.. ————————————| &1t PLC (123 45 5785 T i

MEE  100: TwinCAT 2 H9F9## /L0

FoE O, SRS BAUIHBIFEZIRZS (OPERATIONAL) .
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T

TwinCAT System Manager Microsoft Visual Studio

=

BB 101:

TE Config/FreeRun #iz{F, System Manager fEWSEFIZ (A [BAZE a~, T EtherCAT W#c4%4:0L 4ms )
R E AR A (CBRIAWED 81T, BMERCATESES (NC, PLC) HAHEISk.

Config/FreeRun & (Z: TwinCAT 2; #5: TwinCAT 3)

TwinCAT 2.x | TwinCAT 3.x
,..M,. Config Mode | | toggling 2]

i
& 9% [T % B8 Qe ol
—

General EtherCAToggle Free Run State (Ctrl-F5))

102: ERTERER T HE “Free Run” 1 “Config Mode” 3k [E|17)##

N @@ e | |<Loca|> |-
Toggle Free Run State

103: TwinCAT AT DL —ANMZE U BX FORAE (J2: TwinCAT 2; 45: TwinCAT 3)

&
SRJE EtherCAT RZIMALTINRENEMOIRG, W #2625 PR o

B SYSTEM - Configurati .
2 e - Conﬁgzr:alt?;r:a o | General | Adapter | EtherCAT ||Orine [[CoE - Oniine
! PLC - Cenfiguration
- /0 - Configuration hjlo Addr  Name State CRC
. 8 /O Devices B .1 1001 Tem 1 (EK1100) 0P 0.0
™™ Device 3 (EtherCAT) 2 1002 Tem 2(EL2008) OP 0.0
% Device 3-Image M3 1002 Tem 3 (ELITEY) SAFEDP 0.0
& Device 3-Image-Info B4 1004 Tem 4 (EL2521-0024) op 0
%T Inputs
- §l Outputs
‘ InfoData
= Term1 (EK1100)
& InfoData
B Term 2 (EL2008) <O v | 5
Term 3 (EL3751)
P Temd TR | s e ot G | Queued
L Term
48 Mappings [ it | [PreOp | [SafeOp| [ Op | | Send Frames 47718+ 6791
[ Clear CRC ] [ Clear Frames ] LFrmes / sec 439 x 31
Lost Frames 0 + 0
TR Emors 0 /0
4| [0 I
B 104: FEZR BRI

THER:
o JIrH MEERIALR T OP ARAS
* EtherCAT F ¥l “Actual State” NALT OP JIRZFS
* “frames/sec” N5 JE AR EAHULHADS, [FIESKE: Sent Frames ZAIANFE .
o AN £ “Lost Frames” & CRC 4Hi%

ZF, EE TSN T . ZEE T IR (v 77]F b T .

EL1409 JRA: 1.0.0 85
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R HERR

FEFAREIE R R AT e 2 B FR DL -

o M F|— unknown device (RHIB) , HIEA BESI XML iR EtherCAT M.
JEES, System Manager HJ PLiREIZ 4G AR EST. IXFhIHEIAE “OF EST WAAHHIA BT 7
—= T TR

* Device are not detected properly (&R 4: IERERMIZ])
] BE A SR R AL F -

o HdEeEE LR, SRR AR R R

o DA B il IR TRk
LA BRI AT B2 A%, I anidid emergency scan CEREFAN) HATRA.
SR AT

=B 10 Devices

Sl Y Ccvice 4 (EtherCAT)

-I- Device 4-Image

== Device 4-Image-Info

- &1 Inputs

re- @) Outputs

-8 InfoData

|_|:|i Box 1 (P30165940 RE9302651)

MHE 105: H 545

TESystem Manager, XFMEHL T BB AT GEHE IR AN EKO000 Bk unknown devices CREINA) o TiE#RAE
BEAE TR

HHEAAIE

BRI E

XA (TwinCAT 2. 11 B¢ 3. 1D, HEC DS B E P N (RIS RD | B M ARAEIT A it
ITERC Y S5 M ETHAAAT “ChangeTo CBEZUAD 7 A1 “Copy (i) 7 #4E, INHBEME 10 Hem kN
;J’%ﬁﬁi) o IRJE, JFORHC B B AR A BB A BT B 32T RE 2 R M BE 4% SCHF L AR A
NI RE -

%%Xﬂ‘fﬂﬁ@ﬁﬁi&ﬁﬂiﬁ, KPR 1/0 MR RE S E e e 8, WATREA T ANE . X AERUAT LLEL AT IT
I

TwinCAT Systemn Manager Microsoft Visual Studio
@ Configuration is identical @ Configuration is identical

ME 106: AHIFECE (A: TwinCAT 2; Ai: TwinCAT 3)
WA EE M), %54 R EIEXTEHEF, Mk st el DOR 3E 75 28 e & .

86 FRA:  1.0.0 EL1409
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[Check Configuration x|
Found Iems: Disabie > | Cofigurad lems:
= Tem3EKIT00) [EXI100-0000-007] 2 E Term [EKI100) [EK1100-0000-0017]

LB Ten B ELSION) [ELS100-0000-1075] -B Tem 2 ELSIN) [ELS101-D000-1015]
LW Tem 5 [EL2521) [EL2521-0000-1016]

LI Tem 4 [ELA0TT)

W] Tem 7 [EL2621) [EL2621-000010713)
LB Tem8(EL3351) [ELZI-00000016)
E Tem 9 ELIONT)

» Copy Before >

> Copp Al 25

L]

0Ll i

............

M 107: B IEXAHEHE

FEiINA%E “Extended Information” EikME, PLRRBITRANIZE R .

B HiE
g It EtherCAT M5 %5 —MIA)2% HAHVCHL . SETUFMEIT R A ULHL .
W, I EtherCAT MUSFER —MAFELE, EHEMRAANRE. HASIT A AT G 2 o s A HAd /B n o)
AE 1) LA BRI B
QAR B BT R & TR B BT AR, R G R Fe A 8, wtmT DA A M
LSRR BN BT U T B ST, IR AT RECIEAE P Mt o R B A8 AT RE AN S RF o 3t T4
BT AR T HA SR 1) BT A ThRE
WL |t EtherCAT Mbyh 20 ( “Zm&” 4241)
0, o It EtherCAT MISE R —MIATELE .
o FAEEAAR, HJEMW 51 e A4,
M TR U E AT e Ak G SRR B R A B TR E A, R BRI m @, wtal AE
i, BN G 4 & N A% SRR & I Th B
W R B BT UK T HC B BTG, IR AT RETEIE A T Mt FR B & T BE AN S RF b T
BT IR BT SR I BT ThRE

BITHR AR & EE - #AEME

ESTHRIA 8 ST I ARG . b At /B84 22 0] IR AS 2B DA R e 4 The (CnsadE D - WF i
CIEALE, RER) DA R i EE )/ W E . K2R ERER, Wiain, WHEtherCATE
S MO RRA, B2 RN SCRFRGRT R % CRGRRRA) o X FBeckhof fHE therCATYi ¥/ ¥ & /EJ
Wi, RAFE DL

REFHBERA >= EEPHRERS
IXABAAG ) S B s N O R SR B E. (IKEhAS FTREAAE ARG .

jui o

il

WAL B R € 1 EL2521-0025-1018,  JUJ7E 5k b ) DU FHEL2521-0025-1018 5 1 = kit A
(-1019, -1020 ) .
Name
1
(EL2521-0025-1018)

——
Revision

BYE 108: L A4 Rk /BT A

EL1409 JRA: 1.0.0 87
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IR TwinCAT R GE A7 AE S ATES TR, TR AR r 52 IR BB i2 1T i AS 5 Beckho f A AL PR RT . Ag
FESERRN I A T 2 i Beckhof £, R GG HTINC BN A 3B A e A FBUAS o 1 80 P v 48 P A O
B,y A AR B BT A o

FERXAMEIL T, WG BREREM T, JFT T T 280k SESSHEEE. CoE/DCBE . HhfF
SEX S JABh R E

Check Configuration ] |
Found Itams: Disable > | Configured lams:

= [ Tem1 [EE1T00) [EK1100-0000-0017]
ﬂ Tean 2 [ELE10A] [ELST01-0000-101 5]
LM Tem 5 [ELZ521] [EL2521-0000-1006)
LM Tem B EL33)
LB Tem 4 [ELG0T)

i

B [ Term3[EKI00) [EKT00-0000-0017]

B Temn B [EL5I0N) [ELS101-0000-1019)
LW |Tem7 [EL2521) [EL2521-0000-1019)
LM Tem B EL3E51) (EL33S1-0000-0016)
LB Tem 9 ELSOT)

> Copy Bedoe »

B ¢

g
:

Ui

I¥ Estended Information

B 109: B IEXFUGHE, HIEMon
— BT A BB R A7 8252, il “Hfie” Bre & EISEbriy . tsm FLE .
EHONFHA KA (Change to Compatible Type)

TwinCAT f&fft—"NIhREChange to Compatible Type---F TR 5 — N &RA, RN CREEAT S5 P e+ .

: 4 == Devicel (EtherCA
== Devicel (EtherCAT) |4 = pevice1 Etherca)

. | & [a Drive 2 (AX5101-0000-0011) 5 Add Newltem e |
=N | Box 1 (AX5101-0000-0011) I b AT | [

: Tneart M

%T AT By Append Box... g MDT

‘l MDT Gl | [ WeState =l

‘ WeState I i [ InfoData Change to Compatible Type... R

- § InfoData Change to Compatible Type... Add to HotConnect group

Add to Hot Connect Groups.. Delete from HotConnect group
1

Mt 110: XFiEHE “Change to Compatible Type--+” (Z£: TwinCAT 2; #4: TwinCAT 3)

T_w;r;CAT%XﬂL EtherCAT ¥4 BST " RAITCERIEAT T AL JHBCECATZMFR, PLE — MR B ER
/j_\‘ S 43 %2:7’ .

- P32 (BIWIRJ45. Ebus...)

FMMU CSeVFSERRECE EEIC B 2 )

- SyncManager (SM, foVFsEhrfiies b ®Em£)
EoE (J&E MAC, IP)

CoE (J&% SdoInfo, PdoAssign, PdoConfig. PdoUpload, CompleteAccess)

- FoE

PDO G FEZE#E: Sequence, SyncUnit SU, SyncManager SM, EntryCount, Ent-ry.Datype)

XA THAERRIFREAE AX5000 ¥4 FATH .
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FXANERZEA (Change to Alternative Type)

TwinCAT System Manager FEfLM Tk HIThEE: Change to Alternative Type

- [j Term 1 (EK1100)
-8 InfoData

IJ

By Append Box...

Change to Compatible 1y, :

Add to Hot Connect Groups...

Change to Alternative Type r EL1202-0100 2Ch. Fast Dig. Input 24V, 1ps, DC Latch i

M 111: TwinCAT 2 %fiHHE Change to Alternative Type

WA Change to Alternative Type, System Manager 2{EAHMLAI% 4 EST (fEILMIH: EL1202-0000)
2R H S R WA VRS R, TIE e, H ESI-EEPROM t[AINH#E7E 35, XA fE R EAE
ZARAE (ConfigMode) TABEHUT.

5.2.7 EtherCAT & &K E

£ TwinCAT 2 System Manager [IZEMI% 8L TwinCAT 3 JFRIFIEN Solution Explorer (fi#¥R 77 23
2% R, A3 ) A R A B B AR (FERB R EL3751 Term 3) o

TwinCAT 2: TwinCAT 3:

'j I CELCErEY] - 4 (5 Term3(E13751)| <@— doubleclick on the terminals element opens properties with several tabs —I

7§l PAI Status p PAI Status

- &1 PAISamples1 p PAI Samples1 *

E &1 PAI Timestamp p PAI Timestamp

: § WcState [ WcState || General | EtherZAT I Settings I DC | Process Data I Startup I CoE - Online | Diag History I Online|
. InfoData > [ InfoData

B 1120 MBS Y, S AEER EL3751

£ TwinCAT System Manager (TwinCAT 2) BFAMEE (TwinCAT 3) AU Mk, 2% FhH T Bl B i 1
B i, i AR (R0 e i 1 I E e Ml B A B 2 FE R . AL, fn BT T TS, TR bR
EL3751 $ftiF 2 % Bk, WIRHHMNEEREETR. Mk, XFTim b EL1004, i R4t

“General” . “EtherCAT” . “Process Data” fl “Online” &£, A MG (5lun EL6695) @it —
AR H O AR TR RO R IIRE, ASBI b kTR 2 B2 “BL6695” o BhAl, A — i kb g it
—MEER “Settings” IR, HAQFHELREERT (Fin EL3751) .

“General (W #) ” HIHF
General | EtherCAT | Process Data | Startup | CoE - Online | Oniine |

Name: [Tem & (EL5001) d: 4

Type: |EL5001 1Ch. S5I Encoder

Comment: ;I
[~ Disabled Create symbolz [T

BB 113: “General CGR3R) ” &I

EL1409 JRA: 1.0.0 89
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Name EtherCAT #2514 FR

Id EtherCAT & 4& M4

Type EtherCAT #4525 74Y

Comment R (BT 2 mERE) .

Disabled A[LATEREAS ] EtherCAT #£4%.

Create symbols AL EHE, A BEiEE ADS 7Hi% EtherCAT Mk,

“EtherCAT” EIF
General EtherCAT | Process Data I Startup I CoE - Online I Online I

Type: |EL5001 1Ch. SSI Encoder

Product/Revision: |EL5'DI]1-DBDD-'DDDB

Auto Inc Addr: IFFFD

BtherCAT Addr: [~ I 3: Advanced Settings... |
Pravious Port: [Temn 5 EL6021)-B =]

http:/ Awww beckhoff de/endlish/default htm ?EtherCAT/ELS001 htm

B 114: “BtherCAT” &Mk

Type EtherCAT ¥ #3571
Product/Revision EtherCAT 4= fMdm 5 AT R A S
Auto Inc Addr. EtherCAT % &M HaE &I hEDhae. B3N E A Tl YA 8 X EEH P

> EtherCAT w4 HHT Tk, fEBBIFTEL, 4 EtherCAT 4 EtherCAT W4
SrECHihbES, CKEH B sl E S L. T B sl E SR, EERERE L A
EtherCAT MukfJdtiht A 0000, . FFBEIN—AS MG, bkt 1 (FFFF,,«

FFFE,....) .

EtherCAT Addr. —A EtherCAT Mk e tibl. ZHhld EtherCAT E3b7E BB BB Ak
MINTBIIAMEIRNE, DUESERINE.

Previous Port Z I TEREN] EtherCAT B A RRAEG Do S nl LEANKAH(ZA 9 EtherCAT

BT G 0 N Z B4 5 70— N & HTIER:, WZA &7 Bias, wblik
FZ R S PTIERET) EtherCAT 4.
Advanced Settings B Z T S S B A AE

PR JECHR M RE 248 711% EtherCAT B4 X BLA= i 32 0L

“Process Data GIFEEIE) ” ®TE

TP EERCE . EtherCAT M % A\ AN HE 204 7~ N CANopenid FEE#lE % 5 (ProcessDataOb jects,
PDO) o WIREtherCATM ML L FFZINAE, FF AT LUl PDO A Blik—ANPDO, Il i 1%t TEHEME % MPDOF)
E
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General | EtherCAT Process Data | Startup | CoE - Oniine | Online |

Sync Manager: PDO List:
5M | Size | Type | Flags Index | Size | Mame | Flags | 5M | 51
0 246 MbocCit (bc 1400 50 Channel 1 F 3 1]
246 Mbocin
2 0 Outputs
PO Assignment (b1C13): FPDO Content (b1 A00):
[w] O 1A00 Index | Size | (ffs | MName | Type | Default fhex)
Gkc3101:01 1.0 00 Status  BYTE
310102 4.0 10 Value UDINT
RO
~ Download Load PO info from devics |

= .
[v¥ PDO Assignment Sync Unit Assignment ... |
¥ PDO Corfiguration

M 115: “Process Data (GIFE%dE) 7 &Ik

EtherCAT UK ZEREA B HA AR S AL FEELHE  (PDOD 2 N FH A2 e 31 58 A B0 s 0 ) P i, sl Je i it 34|
MG P8 . A, EtherCAT 3 (Beckhoff TwinCAT) 7€ 3 ShM BEXHAFANE ther CAT NS #ET T 280
B, Pl XHAEEmRZ N B Z N R FE R B2/ 775 K/ BRI E . AR o WAl
BER, Ko E B3R,
St FBeckhoff EtherCAT EL. ES. EM. EJFIEPAM NG, — Mo & H UL LS
o AR /S O FREOR B SRS AR EST/XML AR . TwinCAT EtherCAT FEuGfHH EST H%
AR IEREC B
o IREHHET LL{ESystem Manager (RGEHLS) HiEH. S W&,
BEOUREIEFE: BEfi— /NEIE .. BoRFIMOTEIAME S 1647 B s S B KNS,
o JEATIEA “%HE” BtherCAT B4, SRS S HALAAMELE CoBE Hath. CoE H R SEUAIH
PDO ¥ B I B CER 2 N SE R B R M. AN BB SRS | I B i s, RoAR&E G (ifh) 5
X PpO HAZALEN .
WA S RV SO RS, 151 UL DB E (B B E A A .
A ERFFERREM XL
* B: fE “Process Data” #a28iEFSync Manager [ A FHMASHE (O
o D: A PLdkBFE LS PDO
o H: B BB ESystem Manager (RGE T hyE A fER AR B Al I,
— HJi0 B s B TwinCATHE 3158 (SEtherCAT R vE¥E E HIE SN, Bir i B S st 2 B0E
o B: R MNEEHE, AILLEEIEEE AN APEN PDO idst  ( “predefined PDO settings” ) SE[EIBHM&M
I NFEH G PDO .
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- B SYSTEM - Corfiguration : :
' NC - Configuration General | EtherCAT ||F'f'2"3'33S Data || Startup | CoE - Online | Online
R B Tte-o
54 pLC Cnnf.lgurat.lnn " Sync Manager: / LI kst J
= 1/0 - Configuration e
=B /O Devires SM | Size vpe Flags Indes Size q""Hama_. Flags Shd 5U
== Device 4 (EtherCAT) 0 246 /MbxOut 0x1400 30 Channel 1 - .
isfm Device 4-Tmage 1 246 ¥ Mbsin OxlA0T 30 Charinel 2 F Insert...
sk Dievice 4-Image-Infg c 2 0 Outputs Ox1A10 4.0 Channels F Delete...
- §l Outputs
‘ TnfoData < | Mave Up
=T = = IMovve Down
A FDO .&ssignrant [0x1C13]) PDO Content [0=1A00]:
7 01400 D Index Size Offs M ame
D [] 11 0x3101:01 1.0 0o Status
& o | Term 4 (EL301L) 101410 (excluded by D1 A01) BGA0T02 20 10 Vale
g1 Mappings an
Download El Predefined PDO Azsignment: [hane] |
= .
G il Sl [Lnad PDO info from device
v| PDO Configuration
[S_l,lnc it Azzignment. .
Tarme Zinline Type Size =addr... Infout User..,
&1 Status 000 (0 BYTE 1.0 39,0 Input 0
&l value ¥ 0x0003 <0,001% T 2.0 40,0 Input 0
Glstatus M 000 (0 BYTE 1.0 42,0 Input 0
&1 value 00007 <0,002= INT 2.0 43.0 Inpuk o
T wistate o BCOIL 0.1 15221 Input o
%1 State 00005 (5] LINT 2.0 15500 Input O
SQT Adsaddr COASO0140501.., AMSADDRESS &0 1552.0 Input o

M 116: BT FEEE

o TIEBHUIEAIE

1 HRAEESTIOHRGA, —A PDO AT LAZEPDOMEAFFLAbRE “F” biky “HEE” (B ELFEHHE, D . W
ffi TwinCAT FEAEAHCKTUEHE ( “Edit” ), WAREMCZIZE PDO MECE .. FidlZ, CoENHEAREIEN
PEAR L FEE R Bon . KIEHWEH T WA SZRE T PDO IEEMHEN, “G” o EREAIEMTH
T, EtherCAT M SHIEH 45453, FHL NOPIRES . System Manager (RIEHA) TR
“invalid SM cfg” Iox2EE: XMEIRELE ( “invalid SM IN cfg” B¢ “invalid SM OUT
cfg” ) WIIR T AR i A .

UeAl, SERIAEARNIAREAEVEMBI [P 97].

“Startup (JB3h) ” &TE

R EtherCAT N\ L LA W46 I S H: CANopen over EtherCAT (CoE) % Servo drive over EtherCATHMN, W&
IRStartup (JF20)iRTR . XAETR B R T 15 A SR LL T~ Had Rk B4 . Aok, WalIES|RE
NI IET FIHBFETE K« N EE RS 1R A TR S 3R B B AR R A2 32 21 A3

General | EtherCAT | Process Data  Startup | CoE - Online | Oniine |

Transition | Protocol | Index | Diata | Commenrt

PS5z CoE (e1C12:00 00 (D) clear sm pdos (ke1C12)

PS> CoE (e 1C13:00 (b0 (D) clear sm pdos {x1C13)

PS5z CoE (e 1C13:01 (1400 (6656)  download pdo (e1C13:07 index

P53 CoE (e 1C13:00 el (1) download pdo (1013 count
fmve g kowe Dawn | Mew... [Melete. .. Edit...

M 117: “Startup (Bzh) 7 &Ik

92 FRA:  1.0.0 EL1409



BECKHOFF it
% Description
Transition RILVER KIS X AT
* MPre-OPE|Safe-OP (PS) AL, Bk
* MSafe-OPF[iz{T (SO L.
WA “O” FHkk (kPS> , WX MrIBFEE KA @ 1, P A RS sl By .
Protocol (IS ERnINYE S|
Index Pap- ikl
Data I G B EUR
Comment A A3 B BFE )15 >R 1A
Move Up A AT ik i SRAE S R ) B2 B — M E .
Move Down A R IR SR AE S R A N A — M E L
New AL T EIN— A8 BB RS T #0E K, AL B B Kk,
Delete A o] DU BRIk e 2% H o
Edit LA AT G 2 A )RR S SR N2

“CoE — Online” &I

U REtherCAT M 37 3 CANopen over EtherCAT (CoE) B, M4 BRESNEICOE — OnlineleTi-F . tZXﬁfgﬂi
I T MEEST R AN RN (SDOEAE) , FEAE 7 BEAE MIXAN SR B ET RN . KT % EtherCATH
EXRITEANE R, 0TS B R E X R AR

EL1409
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General I EtherC.ﬁ.TI Process Data I Statup  CoE - Online |Online I

Update List | [ futo Update
Advanced.. | [AIObjects
Index | MName | Flags | Value
1000 Device type RO (0000000 (D)
10028 Device name RO EL50071-0000
1009 Hardware version RO V00.01
1004 Saoftware version RO Voo .08
=1-1011:0 Festore default parameter R 1<
1011:01  Sublndex 001 RW 1]
=l 1018:0 |dentity object RO =4«
1018:01  Vendorid RO (0000002 (2)
1018:02 Product code RO (13893062 (327757506)
1013:03 Revision number RO (e 0000000 (D)
1018:04  Seral number RO (0000001 (1)
=1 1AMD:0 TxPDO 001 mapping RO > 2 <
1A00:01  Subindex 001 RO (3101:01, 8
1A00:02  Subindex D02 RO (:3101:02, 32
= 1C00:0 SM type RO =42
1C00:01  Sublndex 001 RO e (1)
1C00:02  Sublndex 002 RO 2 (2)
1C00:03  Sublndex 003 RO b3 (3)
1C00:04  Sublndesc 004 RO el (4)
=I-1C13:0 SM 3 PDO assign (inputs) RW > 1<
1C13:01  Sublndex 001 RW [ 1400 (6656)
=1--3101:0 Imputs RO P 52
3101:01  Status ROP (bcd 1 (65)
3101:02  Value RO P (0000000 (D)
=- Feature bits >4 <
4061:01  disable frame emor RW FALSE
4061:02 enbale power failure Bit R FALSE
406703 enable inhibit time R FALSE
4067:04 enable test mode R FALSE
4066 55|-coding Rw Gray code (1)
4067 S55lbaudrate R B00 kBaud (3)
4063 S554rame type RW Muttiturn 25 bit (0)
4069 S55rame size R (019 (25)
AD6A Data length RW (D018 (24)
40:E Min. inhibit time[ps] R G000 (09

FiE 118: “CoE

- Online” &I

M RFIRER

¢4l Description

Index YR BRI FT &5

Name X G A4 FR

Flags RW A el DAgie i, HEHETHEANS 2/5) .
RO X RA] AR EL, EARE 2N RGN B A0 .
P B ImPRs o GbR iR o i FE A 0 &

Value POR A LIEN

Update List
Auto Update

Update List ¥%H v 58 H R FIR A X 4.
W RS T XA EENE, RN ESE

Advanced Advanced VT IF Advanced Settings SPiGHE. TEIXHL, RTTULES B MRS % 2> B R TE
B,
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Advanced Settings Ed
' Dictionary

' Online - via 500 Information

All Objects

M appable Objects [R«PDO]
t appable Objectz [TxPDO]
Backup Objects

Settings Objects

= Offline - wia ED'S File

| Browse... |
0k, I Cancel |

M 119: “Advanced settings (HZRIXE)” XHEHE

Online — via SDO Information UIRIEF /IXMEIUILE, w2 IBid SDOME B MM b A% 055 £ st 551
RPN BRI N HAIFIZ AT BLRIR A E Lt R B F 1%

0ffline - via EDS File USRI 1 IXAN TG, A5 W P SR BEAIEDS SO R R O R AR
X g% .

“Online (FE£R)” IR
General | EtherCAT | Frocess Data | Startup | CoE -Oriine  Online |

— State Machine
It I Bootstrap |
Curment State: jop
Pre-Op | safe0p |
Requested State: ICIF'
Op | Clear Emor |
— DLL Status
Part A: ICEIn'ier / Open
Port B: ICan'ier # Open

Fart I IH::- Camier / Closed

Part L IHD Carmier # Closed

— File Access over BtherZAT
Download .. I pload... |

M 120: “Online (fE4R)” &I
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State Machine JRZSHL

Init A %I EtherCAT 4% B N Ini tIRAS .

Pre-Op MTIZIZANS EtherCAT &4 W B NPre-OPIRZS

Op AT SR EtherCAT &4 E NOPIRES

Bootstrap ATz EtherCAT ﬁ%uﬁﬁBaowtmp PRE .

Safe—Op MTIZIZANS EtherCAT 4 B N Sare-OPIRZS

Clear Error ﬁg?ﬁiﬁiﬂﬂﬂﬂﬁ%ﬁﬂ%ﬁ%o W% EtherCAT U\i&?ﬁﬂ(*ﬁﬁl}[ﬁﬂlﬂﬁfﬁﬁﬂa, Bk
B bR &

~fl: EtherCAT MUEALT PREOP IRZE (FUEAT) » TEUFPIEIER SAFEOP RZES (%
AIEAT) o U NEFEIR S AR B B, B E R E . BHIPRESE RN
ERR PREOP. fE4% N Clear Error ##4l)G, s ERKHER, HAEPRSEHR D

7NN PREOP.
Current State F87~ EtherCAT B4 HRIRE
Requested State f87~8 EtherCAT W45 1E REPIRES .
DLL Status
fa7~ EtherCAT Muhi& i) DLL RS FHREERZIRE) o DLL RS HNELUT IYH:
Status Description

No Carrier / Open %D&ﬁLH%%,m AT T IRES
No Carrier / Closed |dii V& AMEINGES, Him 4T RPARES
Carrier / Open mDﬁLWE?yE Di?ﬂﬁ%
Carrier / Closed Uity ARG, (Hig [3&_3:9§ﬁﬂ4ku»o

J#it EtherCAT 347 SCHFU5 1A

Download T IXANZHL, SO AT LB S NEtherCAT 44
Upload WX AN, 7T PAMNEtherCAT#E £ P B — N0

“DC” IR (AR

General I EtherCATI Settings DC | Process Data I Startup I CoE - Online I Diag Histnr'_.rl Online I

Operation Mode: IDC-S*_mchmn (input based) j

Advanced Settings... |

B 121 “DC” IR (AT

Operation Mode I (Afik) .
* FreeRun
* SM-Synchron
e DC-Synchron (Input based)
* DC-Synchron

Advanced Settings--- T FH A TwinCATH £ ) b B, X &EtherCAT Ak SEIREME 1) W 8 1 R 2%
KTOAEEPHVEMNERE, 1§55 Whttp://infosys. beckhoff. com:

Fieldbus Components — EtherCAT Terminals — EtherCAT System documentation — EtherCAT basics —
Distributed Clocks
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5.2.7.1 Process Data GYFE¥HE) &M EHVEAHR

Sync Manager ([FEI:BEFHSR)

5t T Sync Manager [FI2DEHZE (SM) HIFCE .
WIREtherCATH %A —NHEAE, SMOFH THRAH%IH (MbxOut) , SMIAHFHEFEHIA (MbxIn) .
SM2FH T i AR EEE G, SM3 G ) T N o Rkt

WRIEPE T —ANAN, ARIE PDO e WoR7E RHEM PDO 7 BH R .

PDO 43-ER

FrikSync Manager [R5 RSN PDO 4 HC. FFA Ni%Sync Manager [R5 FEAR2KM5E X1 PDO #BLEIX H %
e

* WRAESync Manager [F2DEFEESFIRFIESE T HitiSync Manager RIS Gt , MIE/RFTAM

RxPDO,
* WIRAESync Manager [FDEPRESHIRFIEFE [ i ASync Manager [FIZPEFHIEE CAN) , MLE/RATAM
TxPDO,

ik H 2S5 B E 5 PDO o 7ESystem Manager (RAEIRZE) HIFLIRE T, XL PDO # &~ A
EtherCAT ¥ &I & . BREALFRYE PDO ) Name Z%(#H[E, W1 PDO FFKAF . WH PDO HHELFIE H ) —
N BEBER Gk HERE) , XRIFZHMABHEREPDO AL 4. AT REWEF — A KER PDO ,
DAZIARG BT 3 FF 24 T3 72 FRTPDO.
® & PDO 4rAd
VO UREAS PDO 43 PSS B FIPDOS B,

a) EtherCAT 3G U AUBAT — IRPSARAFEHJE B (MPre-0PF|Safe—0P) (M.Online (fEZR) IEIi-E
0 95D,

b) HSystem Manager (ZRAEIRES) W20 B HT IN#XEtherCAT M ik

o R & N
( A% TwinCAT 2%48 * TwinCAT 31%41)

PDO list (PDO %%%)

1% EBtherCAT W4 SCHFIFTA PDO 3. Ak PDO MW E/RTE PDO Content %A, PDO g & n i@ T XX
ik Bt r iz,

% Description
Index PDO 5.
Size PDO K/ (FAfr: F79) .
Name PDO4 FK o
WRIXAS PDO # 43 BC4s —Syne Manager [FEPEHEE, BHAE NN — A& HIL, P
ENSHAENLFR
Flags F [HE % % PDO WA E, System Manager (REEFEZE) TLIEHE M.
M DAEE ] PDO W2 . 1% PDO SN3ET, K22 Be 4y — N Syne Manager [A]
ETES ! KL, % PDO AEEM PDO Assignment B AMHIER.
SM T}i‘zﬁﬁa PDO [#] Sync Manager [FBHEEEZR. WHZA&KH RN, WiZ PDO A5 AR @
SU BiorEL PDO IR LT,

PDO Content (PDO K &)
SoRYRTES R PDO N . tE PDO HIFREF (FENE) WA KE, BrRHANSITLIBN.

Download (F#)

ST H 4 Mailbox HEAEIHAEMIE A4, PDO Configuration (F2E) FIPDO Assignment (rMc) #EAJLLF#k
BE & L. XRE—ANIERThEE, JFAEATE EtherCAT Mub#ERSCFE.
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PDO 43Bd

TR FEIX AN EIEMNE, 78 PDO ECHIFRHECER) PDO HlCSTE BBl TR & . KIEH B EE R4S H]
PIfEStartup [P 921iET K& A,

PDO FRE
WRIERE TIZEEME, % PDO MUECE (4 PDO HIFRAN PDO WAL R AT Kbl N 2IEtherCAT M »

5.3  EtherCAT MuEH—R RV

A BRI AT TwinCAT TR EtherCAT MUHEITHIA T . RTHAMER, WTEEMHMNET, #l
EtherCAT FR%iCHY.

SERFZWT: WorkingCounter EtherCAT State 1 Status

R, EtherCAT Mufif it AT gaz i 55 I i % AP s 5 2 .

XA ZWHE RS ARKRGEERA K. Bk, EEANERRE, WafEA R T 8.
FERIRIH],  an SR kg EOR I SR 1/0 Bl CRFFIEFAATEHT, w0 200 AH L R R BEAT 2 Wi itk 15 )

EtherCAT F1 TwinCAT System Manager & M42fLiXFrizWrEEs. FiHieIees B T et 5t Tich, H
EIEFIBATH (AGRAETR B eS8 41507 A W R R R 2 W B K.

A Application ——" Application error

]
D
e
5 EtherCAT DevState
N - I
g Fieldbus E— Diagnosis fieldbus/Master — FrmXwcState
un
g
Diagnosis fieldbus/Slave [ —————> WecState
EtherCAT
slave Fkt. Status
|| \ Diagnosis function/Slave E
State

Ml 122: 3E$F EtherCAT M2 HIE R

—fERAt, EtherCAT Mfidefit
o AV IEIEAE 2 W (RIS 5 FE AT e DL E s AT R 2 )
XA B Mk &R —
PL
o BMEEEIENREZ I (5ERA )
2 WLAH N R84 S

K £ EtherCAT MLz 80 gt 5System Manager (RS PRI EDEFEN N, 2 LK
PLC 193K EtherCAT MukiZ#r.
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it
gits X
Ly MIEF] EtherCAT v NAT &, FEREAE W18 0T
af BtherCAT Zufi B ki )% i AR &, AR J8 HA SE8
2 Si) EtherCAT Tubhifffs BACE, AFFMIMEEY . XEWsE, EAESKRERY, eNTarirs
REHHRTS . B, @i ADS SR RAR B A H .

PLC FHIHEA EtherCAT MIEZHIR R T SEIHEA EtherCAT MISiZIIIRG] . X BAHFH 1 & 54 EL3102
(2 WIERFA R A TR, BOYE BRI R g Wkl 512 Wy,  SCRESR PLEIE AT M ZhRe 2. ££
PLC RGN AMANAL R, BRI RE AR R

. /O - Configuration
=B /O Devices

== Device 1 (EtherCAT)
--=f= Device 1-Image
--=f= Device 1-Image-Info

§A PLC - Configuration

Eﬁeﬁ Demo

== Demo-Image
=-[B1 Standard
=- & Inputs

- &1 Inputs =4 MAIN.astEL3102channels
A - §l Outputs é---&T MAIN.astEL3102channels[1]
- § InfoData . %! wstatus
= Term 1 (EK1100) T walue
---t InfoData é---&T MAIN.astEL3102channels[2]
=" Term 2 (EL3102) ¥ & wStatus
= § Al Standard Channel 1 gyl wvalue
-TEPT Status E-&T MAIN.StEL3103saveliag
B 5----@T Value @T bWcState
=&t Al Standard Channel 2 T wotate
w1 Status =T stAmsAdr
gl Value = &1 netid
=-§ WcState e %1 netld[0]
C . $T Westate (R o1 netid[1]
=% InfoDaa | = | i % netid[2]
gfstae | | . 7 netld[3]
D o&t Adsaddr | " | %1 netld[4]
=$tnetd [ &1 netld[5]
----- &1 netld[0] - &1 port
----- %1 netId[1] - @ Outputs
----- ST netId[2]
----- &7 netld[3]
----- %! netld[4]
----- 1 netld[S]
..... %l port
M 123: PLC H1f) EtherCAT MuiFEAS LT
ZKHEAFELLF A7
EL1409 fiAS:  1.0.0
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e S S

A EtherCAT EINHIZHE R FEAENE PLC HEGL AT DevState
IR (25t SRR (% ATV«

) . AT EtherCAT RGSRSH TS Kz, X
HEtherCAT FEuFiZWi{E BIRAL T H L 0]
BEME. LA
. ?EiﬂiEPE@ CoE HT5/i8ik Muhiilt47i8
e TcEtherCAT. 1ib Thfig
o PUTTELRFH

B RN G (EL3102) , EL3102 f4#F |Status RN HR B PLC AE45 (R R A i B
T AR RO B g NGB, A0 B R T ) o . R T D BEWSRIUER R, AP Mk Thig
IR o ST 2 0 i i Bk, R, HER(E B — A

o HAD B AT RESEHETE Z (5 FREE — s ft.
B BE B LT () N R

C ﬁﬂ;ﬁ;?ﬁgéﬁﬂﬁﬁﬁﬁﬁm EtherCAT |WeState (TAETTH(ES) ﬁ@;%#ﬁ gléggé&% (EJ‘«%‘HM“E?"H?%'JF_\UEH)M
Wi, FuhiEid WorkingCounter finiZ% . e A b e | AE 6 EA A EGE, DAIPEY EtherCAT
WL aRT) . RIS G Ttk |0 T PRSI s pit, sk RIE
R HPERS . T/2&7E System Manager o A FE R — et
LA T EtherCAT MES/EHGTFEMIRX  [1: TBRRITEREE
—EERIEAGE, JFHY EtherCAT £ |3y arae st 7 H — (O
SEIOGEITER U A 20 STHF | o 00 ot b o
P, DL RER:. e
1.

2.

D EtherCAT EuifIiZWI{E BEMGEFERIR, |State EtherCAT Euiffifs 04, AEBAMMET 6.
LABTGERE, (BICHE EREONAIRI | ) i (in opy L o [RSRVEE, PEERIORSE AN, ST i)
WIS T . SRS BARERY e P e 0 ey | MURBIR IR . B, TBLmE ADS i
SERE R, BONE WA, ’ - b BAR &,

CORTRGRIN, WO/NE B |
o ARG RAEE MR E R (B s
4 ADS Mkt T M PLC//ES5iEIT ADS
EeherCAT k&) 55 EtherCAT MSHiE(TIBfE, bt
Xf CoE HEATHE/H . Mufiff) AMS—
NetID & EtherCAT Fufiff) AMS—
NetID AHXINE; J#id 47/ 7 (=
EtherCAT Hihib) , W LLE &AMk
HEATIEE .
TR
ZHER
R ZUE O e (I 2 WS S T PRAs, DU N BE 9838 24 10 [N o

CoE Z¥H

CoE Z#H % (CanOpen—over—EtherCAT) FT/& HAH R MG IR EMH . EHLEEFEL T, LR — X E
) EtherCAT MuLE, WJEEFEEAEIX B TES. B Ll TwinCAT System Manager I, Z LI
EL3102, CoF 4.
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General | EtherCAT | DC | Process Data I Startup CoE - Online | Online |

Update List | [T AutoUpdste [+ Single Update [v
Advanced... | |
Add to Startup... | |Ofﬁine DCata Module OD (Aol
Index MName Flags WValue
+-6010:0 Al lnputs Ch.2 RO >17 <
+-6401.0 Channels RO »2<
- 8000:0 Al Settings Ch.1 RW >24 <
8000:.01 Enable user scale Rw FALSE
8000:02 Presentation RW Signed (0)
8000:05 Siemens bits Rw FALSE
Enable filter
8000:07 Enable limit 1 RW FALSE
8000:08 Enable limit 2 RW FALSE
S000:0A Enable user calibration Rw FALSE
8000:0B Enable vendor calibration  RW TRUE

B 124: EL3102, CoE i

® EtherCAT R CHY
1 GBS EtherCAT RS YAY  (EtherCAT FEREANIN-—>CoBE $10) W4 THIHEA

fy ZEAR o5 -

o TELH P SUE B RAATE NS A Y, IR %% . EL B AL (EL66xx BRAM) AEfE LLXFl
Ti RRAFE LI S5

o HPWIETEN “StartUp” %138 1) 5 B4,

TwinCAT System Manager ' HIHRBIF

TwinCAT gl N T AT, XJ2 EL/EP 55 EtherCAT WAFFEEIT AOLFEM — N ThRE. M TwinCAT
2. 11R2 VA FRRATT GG, #4E TwinCAT System Manager 24t 7 BIF. EAT@ELIE LY R EST BLE
AHERE] System Manager .
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General | EtherCaT | Settings |F'mcessData Startup | CoE - Online || Online

Standard Buttons |
[ Compare Type ] [Show Dev.Settings] [ Reset view ] [ Export... ] Run LED Run LED :
— [ - :
Update View EEECEE gl | ResetDeviee || Import.. | E';I';?LIEEDD'l — & | :E{m['ﬁg}? i
- - EmorLED3 ____ | mmm . FError LHM
L. g ! 1
-m : i
Channel 1 w Channel use 1 .. +—*R2 *R
RTD element | PT100 (-200..,850°C) (Defaulk) | ﬁ
Fresentation | Sep=sR{e= =0l R “ «—-R2 R
Power contact —»— Eal | |
[CJEnable user scale User scale offset 0 ;v @ ' :
[I5er seale aain ,. | I
+R3 +—*Rd H { : +R
[C1Enable Limit 1 Lirmit 1 D Power contact 0V _..-. ELI U Y

[ The bits in are set in the input process data {status word) if the limit values are undershot or exceeded. e L
Bits in stakus word: SW.2, SW.3 “
20 The limit evaluation takes place after taking inko account the set characteristic curve and negative values,

= A 04
EEID— 0: naot ackive gﬁm"

I

01=1: Valua bigger than Limit value 2-wire

10=2: Yalue smaller than Limit value

11=3: Yalue same a5 Limit walus . .
Top view Connection

M 125: EL3204 ik BhFE 1)

IR AR AR [ I I 2L

* CoE ZHH*¥

e DC/FreeRun FEZ

o ATHMS R (PDO)
JUE “Process Data” v “DC” . “Startup” Al “CoE-Online” 4t %A BIET RUIAE &R, 18
R R T, ORI R A B R

PR T RIF RS EL/EP W& T A rlREII N T o W SR mT A A BN 5 4, P il MR L & — RT3t
1T DC. PDO Al CoE #H.

EtherCAT JRA: TwinCAT System Manager K HShERINT NFIFshERE

TAEHYEREE)S, EtherCAT MuhAZHE 7 UL R RES
« INIT
* PREOP
* SAFEQOP
« 0P
DA R Fa 81T EtherCAT FINARYE ML I WILELIRFER T SN NSRS, ZRFERAE EST/XML FH

WE (g (DC) « PDO. CoB) HE& A& E M. HiES it “ @G, EtherCAT ARISHL
> 2217 o R¥E T B 58 AL & A8 DA RRAKIBE S 15 L, R sl RE T RE 75 2 LRV

EtherCAT A B 7E)3 SN AL X EEHITHIZD IR, HEHRRES 0P .

FHP BT 5 6 EARIRAS T E R B8 b AT E, TwinCAT JEZhH 2 H 3151 SRAEDHe. —H TwinCAT HEA
RUNARAS, TwinCAT EtherCAT F¥haieriZ ik HARRA .

FERE
EtherCAT ik advanced settings (EZZik®E) Mk BT
e EtherCAT FEuh: OP

° }J\ﬁlji opP
VB FIFEIE T A i
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=Bl SYSTEM - Configuration
.19 NC - Configuration
--BA PLC - Configuration
é--- /O - Configuration
Eﬂ /O Devices | Advanced Settings... I
El-7= Device 1 (EtherCAT)

= Device 1-Image Advanced Settings

-I- Device 1-Image-Info

@l Inputs & State Machine Master Settings

'Generall Adapter EtherCAT |On|ine| CoE—OnIinel

Netld: |m.43.2_149.2_1

= §l Outputs Master Settings ~ Startup State
&-§ InfoData Slave Settings T
=@ Term 1 (EK1100) - Cyclic Frames | |

& InfoData - Distributed Clocks " 'PREOP

i Term 2 (EL3102) -~ EOE Support  'SAFEOP"
i Term 3 (EL6688) ~Redundancy
@8 Mappings & Emergency
e Diagnosts [V Stay at'PRE-OP" unti
Sync Task started

M 126: System Manager FIERINIT A

BEAN, AT R E N B ARIR S A AE “Advanced Settings” XTUEHEF B E; P B 9A2 OP.

=8| SYSTEM - Configuration - - :
B NC - Configuration General EtherCAT |DC | Process Daia' Starh.lp] CoE- Onllnal Onllnal
.5 PLC - Configuration .
: Type: EL3102 2Ch. Ana. Input+/-10V, Diff.
& /O - Configuration b | o
=B /O Devices Product/Revision:  [EL3102-0000-0017
=5 - DE\FICEII (EtherCAT) Auto Inc Addr FEEE
-~=f= Device 1-Image
.!. Device 1-Image-Info EtherCAT Addr. [~ III}L'IE E ‘ Advanced Settings... |

- g1 Inputs

0 o oo
Ty ie oy 7O
E-8 Term 1 (EK1100) Lo

#-§ InfoData |- Timeout Settings Startup Checking State Machine
% Term 2 (EL3102) . Identfication [+ CheckVendorId [+| Auto Restore States
| ¢ Term 3 (EL6688) = . pMMu/sM [¥ Check Product Code [~ Waitfor WeState is Ok
‘g8 Mappings P T
pping :| . E;t Commands | = cpock Revision Number | | [ Relnit afier Communication Error
+ Mailbox
g Distributed Clock | ;l [+ Log Communication Changes
& ESC Access [ Check Serial Mumber
I~ Final State
Tt denificat )
L Sie iz @ OP ( SAFEOP in Config Mode

(" SAFEOP (" PREOP INIT

BEE 127 MSEIERIA HARIRES

FEh#EH

TE R SUEERRIER R, ATRERR BN H /AL 45 /PLC H¥EHIEtherCATIRZS . BT
o LR R
o NT iR —AAEH) EtherCAT = JHid 2
o NFEEMAS EtherCAT I35 S B fa]

MRS A TE PLC FRFHIRRE TcEtherCAT. 1ib ) PLC Itk (A& 7ETwinCAT FRECINRES) JRfEH
FB EcSetMasterState AR5 1 )7 AEE & ARSI D134

FTbL, 7E EtherCAT Fyh B E HOK FuiFMMNEEA (FHPRIRS) #BER INIT IRERZLRAE K.
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ISB austeine

"'DEDE Irterface

"'DEnnversiDn Functions

- Distributed Clacks
"'DEtherL“.f-‘-.T Cornrnands
"'[:]Etherl_“.f-‘n.T Diagroztic

EtherCAT State Machine I
FB_EcGetalSlaveStates [FE]
FB_EcGettazterState [FB]
FB_EcGetSlaveState [FB]
FB_EcReqtdasterState [FB]
FB_EcReqSlaveState [FB]
FB_EcSethd azterState [FE]
""" =| FB_EcSetSlavestate [FB)
B[ TJFoE Interface

ME 128: PLC Thfgd

>*F E-Bus HEHRAIUE

EL/ES ¥ 7R E T DIN S L, BEIRAEMG SR, SLMG 8T L5 8HEL S 7B ftsy 5V 1) E-
bus RGHE ; MEEEN B DIAIHERE 2 A 1) E-Bus IR, KTRA EL b FHRFHENFEL D> E-
bus FEAME S, 72 WAEAR 2 ) b Al H 3. i S5 S i TR S 00 R it 1 R s T AR Y
HIRL, JWAAZBAE 1/0 Sl 24 £ B 48 NE-Bus FE RS T8 (140 EL9410) .

et B H A K E-Bus HRHRAE TwinCAT System Manager W& sy —FI%E. WRFIFE-BusftiAE,
Tl LB 22 U, FERURILS (1) FRids FEIXFPALE AT 75 2246 A\ —E-Bus FLIFEL

General | Adapter EtherCAT | Online I CoE - Online |

MNetld: |1{]'.43.2.149.2.1 Advanced Setfings...

umoer X Mame ress Ype ze UL ... -oUS (..
Numbey Box N Add T InSize | OutS... | E-Bus (
1 Term 1 (EK1100) 1001 EK1100

" 2 Term 2 (EL3102) 1002 EL3102 8.0 1830

"3 Term 4 (EL2004) 1003  EL2004 0.4 1730

"4 Term 5 (EL2004) 1004  EL2004 0.4 1630

¥ Term 6 (EL7031) 1005  EL7031 8.0 8.0 1510

"6 Term 7 (EL2808) 1006  EL2808 1.0 1400

7 Term 8 (EL3602) 1007  EL3602 12.0 1210

"8 Term 9 (EL3602) 1008  EL3602 12.0 1020

"9 Term 10 (EL3602) 1009  EL3602 12.0 830

" 10 Term 11 (EL3602) 1010  EL3602 12.0 640

11 Term 12 (EL3602) 1011 EL3602 12.0 450

12 Term 13 (EL3602) 1012 EL3602 12.0 260

" 13 Term 14 (EL3602) 1013 EL3602 12.0 70

M4 Term 3 (EL6688) 1014  EL6688 22.0 240!

M 129: E-Bus HLIR ARG H )R PRAE

M TwinCAT 2. 11 MV ERRATFUE, Fi%E B BOER, 24558 “E-Bus Power of Terminal...” JHILE

=3
EEO:
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Message
E-Bus Power of Terminal Term 3 (EL6688)' may to low (-240 mA) - please check!

BB 130: g E-Bus HRMES(EE

EE! WRERERE!
—/N 1/0 3BT EtherCAT i FAEL) E-Bus HiL YA 50 FHAH [ fA) 42 b LA !
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6.1  EtherCAT AL JRZAALHG

VRS 2152 W EtherCAT REEHHIR

6.2  [EfFsENE

EL14xx Z 55t AL B [ 4 o

6.3 &4+ 58 3 EL/ES/EM/ELM/EPxxxx

AHANE T 4548 EL/ES. ELM. EM. EK A1 EP %1 EtherCAT MU EHIER . REE S SCEE 11
P JE A REREAT I3 B 3 o

B
N fE A TwinCAT 3 %fd!

DAAE 2SS T TwinCAT 3 ZJE A ReitAT f54R 10 W& HIlE R 58 . USRI Refl F Sl i [ 4, mIERE4E A
a0k EA PR R % https://www. beckhoff. com/en—us/.

AT EHEAE, TwinCAT AJLAFE FreeRun #3\ FigfT, AFEENTHRGT] .
R A B Al DR B AR 236 B, {H TwinCAT WZIfE FreeRun 3\ NigfT. iEMfE EtherCAT @it
RIF (A ERME

ASRAE I HAl EtherCAT %, 140 EtherCAT Configurator, BT BEAS S HEE 44 i 5 37 [ 44
EEPROM 1 H: A 15 2% 44

e A H A
—/ EtherCAT Mt % Al PLIE =My B A6k 847 5 -

« H4 EtherCAT Mub#EE — AR M, SRR (BFR. PR  ’FE X #BEREZ.
ZHA IR SC (BST: EtherCAT Slave Information) B PAM Beckhoff Wi FERIXHjzip X b F
#, FAE EtherCAT FEuhdHFEBILAR, HIUI7E TwinCAT .

E B SE, [ EtherCAT Mk &0 H ATt v e B W & iR SO/ (BST) AERUE AR AZ A 85 A,
Bl ESI EEPROM . Mufi BHIDLE, ZH RSO N Bt A, e imEneE; 5—J7m,
EtherCAT Fulin] PLE X M7 2GR, FAHN R & EtherCAT JE1E.

FHIR H 5E X ) ESI-EEPROM B A
EST SO & 44 s B AR TR ETG SRt AR R =TT R AR AR .
— EST SCHFRIE SC: BBk AR CELinA 7D 37188
— EST EEPROM fRJ& X BM{EFSAR ERVFE N, EEPROM H111 EST #B4>F0H] GEAELE 10255 N AL G X I AN S 7 1F
R R ANAT I BRI N BN e RIS 5D, UAUE R B 1A a =
i, BIHNEL6080 B TPC [ CMfK) NOVRAM (i HifRErfEfg asikft)
o MRAEDhREFPEREANE], EtherCAT MuA —NEJLANAHUACEE SRR 1/0 £, AN L7 SRR
Firmware [, USRI *. efw .
© fE—%& EtherCAT MU, BtherCAT B I AESERIEIX SEAHIALFE RS o LA, ACHb AL BEZRIE % & —
A FPGA &, A *. rbf [EfF,

Al LB EtherCAT 3% a2k R B HWLHISR V5 W Firmware ([E44) o Firmware A5 HTalstiE i@ Ik
JE BT MRAR (S (mailbox) BXS ESC HIAFAFds Uy il SEHLM) o

AR SRR M) [ £, TwinCAT System Manager BRI PFRIHT_Eid =Abia A7 Hod L. ASHIBH
AL EFRIEAR S EE, Matul, R T THEIRIE R, A et oA fHEAT
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BECKHOFF b

B bundle firmware ( HHEFEM) FH4LFEHT

FEFIFTIEEK bundle firmware CHREBEIMF) HEATHUBTHE NTI(E: SLis Mub i PEAS B AFAI BST A2 & 78—
/]\; efw SCHEAR s [EAFTEE ], R A ) Firmvare M1 EST #R&iqAr. BSLPUXFIhEE, ZRLULF
JUR:

o [T EREA: EE ARG, R EEBITRAYS, i ELxxxx-xxxx_REV0016_SWO1. efw

o TE NESTIEHE R NZD=1 &, {FAMRGEEEE . =0 (BIARE) , W HSATEAE R, A
AT EST ¥,

BT CIICONE . AT NIRRT EAIRILE 2010 SIS
fieit) 5.
WHLIR, B TR

* ESI/Revision: filfy1, @it TwinCAT ConfigMode/FreeRun HHITEZRITHE, X2 0 7E B -E T B AS (1 51
(EARFS
* Firmware: BN, @id&EEH KSR CoE Online (IR
B TRIR XU !
VR EG & SR ER LT LA
a) EtherCAT ¢ £ I [ 44 2 A BE H Wt
b) WA RIEY ) EtherCAT JEIR. U8 % CRC HiiRaLE M.
o) NIRRT . 55 R ARF A ITE .
o WERAETEHd AR P B, EtherCAT &4 I RETCVAHER, W BEIR [A1 1 & p = 9 it

6.3.1 PEAFIR EST SCE/XML

KXFEH ESI #iRCE/EEPROM HVER TN
— UL M\ UETE EEPROM HRA7EME 7 T2 P2 RS HE AN S & 5 . TR, X ER B S, TikIkE .

EST B R AF e NS b, FFAE R BN BB RREA —DME—FR IR, GmAEIR (9
F5/9 M) AUEITHRA S (4 7% . 7E System Manager HHPCE HI%RENMISESTE EtherCAT #EI-RH B R
bR

- Bl 5¥STEM - Configuration

B NC - Configuration Gereral | EtherCAT | Process Data | Startup | CoE - Online | Online |
! PLC - Configuration
EI. 1j0 - Configuration Type: |EL3204 4Ch. Ana. Input FT100 [RTD] |

Elﬁ I} Devices Product/Revizion: | | EL3204-0000-0016 |
-7 Device 2 (EtherCAT)
"o Device 2-Imags &t Ine Addr _FFFF

g Device 2-Image-Info EtherCAT Addr [(] [ Advanced Settings. .. ]
[+~ Inputs
- @] Outputs Previous Port: Tem 1 [EK1101) - B

#-8 InfoData
=T Term 1 {EK1101)
---%TID

- § Wistate
. InfoData

w74 [Term 2 (EL3204)

™ Term 3 (EL3201)

FHE 131: H44HFF EL3204-0000 FAMEITHRAS 0016 ZH R ¥ £ bR iR FF

He B AR IR T L 05 9 BE Ao AR SE PR B R AR A, BIUASHAE J5 SN E ARG EL3204)
HHEAEOLN OB AR 2T i AR 0 2% mh S B A £ RO RRCAS AR ) BB IR

ARXITEE—HEL, ES% EtherCAT RGN
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® XML/EST #HiRASEH

1 WA HMETTIRAS T HE) Firmware ([ Al Hardware (fif4) ZPIMHRx. AIFBEHHE G
Wb, BERMEREHRARH. RAESEHE SR CBE) TG A4 REdE T AH N 58T

EST IR IRRFH B

Tt 3 PTG B %) A 2% i IR AP S 1B 46 A& 5 AH AF 1) e 7 512 77 V52 72 TwinCAT Config Mode/FreeRun 20T 44
EtherCAT M-

=Bl 5¥STEM - Configuration

' NC - Configuration General || Adapter | EH

! PLC - Configuration
EI! I/ - Canfiguration Mo &ddr
=B 1/0 Devices T 1001
Sl Y Cevice 2 (b ] o2 1nnz
o= Devic ®g Append Box. ..
- 2N

- T Input W Delete Device

-l Outp .
Cnline Reset
4§ InfoD {F} Online Rese

o5 Term 2% online Relnad (Config Mode anky)

-8l I online Delete (Config Mode only)
w8
: I ‘B Export Device. .
i
w5 T
T Scan Boxes. .,

ﬁ“ Import Box,..

L

M 132: A% EtherCAT Device 34 T 2% Mk
WL B N A SECE N FAR, WEIR

TwinCAT System Manager EI
"
\l‘) Configuration is identical

FE 133: FcE AR
B2 L — AN SO U HE, T ik R S PR Al B .
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Check Configuration 3]

Found ltems: Disable » Configured [tems:

= ff TermS(EK1101) [EK1101-0000-0017]
™ Tem 6 (EL3204) [EL3204-0000-0016]

- Tem 7 [EL3201) [EL3201-0000-0017] Delete >

M Tem 8 (ELI0T)

= °|j Term 1 [EETT01] [EK1107-0000-0017]
M Tern 2 [EL3204) [EL3204-0000-0018]

|gnare >

Term 3 [EL3201] [EL3201-0000-0016]
M Tern 4 [EL30TT)

» Copy Before »
» Copy After »

»» Copy all x>

Cancel

| B

Extended Infarmation

FHE 134: B SUOHEAE

18 B B2 i e R, RIL T —A EL3201-0000-0017, i JA B & 2 EL3201-0000-0016. it AT LU
Copy Beforet#/ i E . WAk Extended Information HiEHE, VLERNEIT A,

Bk ESI MEBEFRIREF

EST/EEPROM FRiRAF A LALZE TwinCAT F4%4n 7 205 :
© DA DS EE ST IR JCIR 1Y) EtherCAT @
o ISR TR B2
o fHEERT Online W E/RIIMEL, FTHF EEPROM Update XFifHE, ZWLE EEPROM % 3#;

- Bl SvSTEM - Configuration
' MC - Configuration
! FLC - Configuration

General | Adapter | EtherCAT | Onling | CoE - Online

=8 110 - Configuration Mo Addr | Mame State CRC
=B /O Devices i 1 1001 Temn 1 [EKI101] FREOP 0.0
S =% Device 2 (EtherCAT) B2 1002 Tem 2 (EL3204] FRECF 0.0
s Device 2-Image 02 1003 Tem3[EL3201] 4T VPR
== Device 2-Tmage-Tnfo Request 'INIT' state
- 81 Inputs Request ‘PRECP state
- Oukpuks Request 'SAFECP skate
-8 IrfoData Requesk 'O state
- Term 1(EK1101) , ;
‘i‘% Mappings Request BOOTSTRAR state

Clear 'ERROR state

EIFITIWEII’E Epaaie. o

Advanced Settings. ..

Properties...

FtE  135: EEPROM B3t

FECL R XHEAE P IE B K BST ik, Z WKL EST. 8L ZIENEShow Hidden Devices IEfgf RIH
(38 R Mt A
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¥rite EEPROM

Axailable EEPROM Dezcriptions: A Show Hidden Devices

- ELI162 2Ch, Ana, Input 0-10% [EL2162-0000-0000

EL3201 1Ch. Ana. Input PT100 (RTD) (EL3201-0000-0016)

(]
A Cores

- ) i L3207-0070-0016]
EL3207-0020 'IEh Ana. Input PT100 [RTD), High Precizion, calibrated  [EL3207-0020-0018]
EL3202 2Ch. Ana. Input FT100 (RTD) (EL3202-0000-0018)

EL3202-0010 2Ch. Ana. Input PT100 [RTD). High Precision  [EL3202-0010-001E]

EL2204 4Ch Ana, Inpot FTI00(BTET (EL3204-0000-001 6]

4 EL3I31T 1Ch. &na. Input Thermocouple [TC] [EL33171-0000-0017F)
.j EL3311 1Ch. Ana. Input Thermocouple [TC] [EL33171-0000-0016]
§ ELASTZ 2Ch. ana. Input Thermocouple [TC] [ELFETE-0000-007 7

MHE 136 EFEHH ESI
System Manager #fitH—#EEEZ%, B8 EEPROM BAMIEE . HAESANEHE, RE#ITHAE.

o REARZEHRIE, ULERAEN.

KZH EtherCAT W& BB INIT RS BUESUSH BST fiid. —iifEwE (Flwn. 7>
AP REEFFHLISEEL. KUk, EtherCAT Mk 220 B HiSeHL, DU T A 3%

6. 3. 2 Firmware ([&Ef4) i8H

%€ [E R A

Bid TwinCAT System Manager HASERRZS

n SR v A PAZEZR U5 i) M3, TwinCAT System Manager 2o MUl AbBEES A ERAS . pi o 75 A 2 FLAb B
PEFE Y E-Bus AL (ZEIEI R s PR 2 (EL3204) ), FFEESETR CoF Online (CAN over
EtherCAT)

® CoE Online F1 Offline CoE (¥EZE CoE F1EZ& CoE)

1 W CoE HREAMHE:
online: W% EtherCAT MubHF, MubAbHZRSIRULZINGEE. 1% CoE HE R BN EEL BT
7 RE TN
Offline: EtherCAT MUG{EESCHF EST/XML BEM CoE BRIANE. HATE EST L& T CoE Hx
AReE o~ (Bl “f%548 EL5xxx. xml” ) .

BAEP A E Z ), 48 450 “Advanced 7 .
EE EL3204 [EI{ER AR Z o, ik EL3204 FFEEAASEE CoE 46 H 0x100A H1E7~A 03,
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1] SYSTEM - Corfiguration
- BB NC - Configuration
B8 PLC - Corfiquration
= 1/0 - Configuration
=88 10 Devices
=55 Device 2 (EtherCAT)

| Genesal | EihesCAT | Process Data | Starup | Cok - Dl‘“‘ﬂl Oinlne |

[ Update List ]

[ Ao Updste  [#] Single Update [ Show Qifline Dala

Bl Lodweed L_J |

|
A Modue DD (A€ Patf [g

+ Device 2-Image Add 1o Slaitup,
<k Davice Z-Image-Info
al- BT Inguts et Mame Flags Walue
5 @] Outpues 1000 Device type RO 001 401 339 (20576521
H-§ InfoData 1008 Device name Fid EL3204-0000
- Term 1 (EKILIOL 00 Haichese weision B {0
- 10 1004, Saflware version RO B |
B § Wekate IO Restore olaul pe amelers A LK
ﬁ#ﬁﬁ!! MM novancedsettings |
E-"§ Term 2 (EL3204)
B Term 3 (EL3201 o iag|| e
LM Tarm 4 (ELSO11) < 1A
&8 Mappings (%) Driine {via SDO Infemation @) Device 0D
= = 1A C . - _ _
+ 1C0 () Difine {lrem Device Desciiption Modde 0D [via AoE per) |'3'_i
+-101
1%; jects [F4FDD)
e Mappable Objects [TxFDO]
—l‘ Brackup Objects
S Sellings Objects
P 137: EL3204 [EAFRRA (1 s

1E (A) A, TwinCAT 2. 11 FWHHFIE/RKI 2 “Online CoE 7 H. W AZ, ATLLEAT Advanced
Settings W' (B) 4bfj0niine EIAIXG A1l Objects FJN#K Online HF.

6.3.3 BT AL FR AR B *. efw

® CoE HXx
1 Online CoE H i MubAbH g HE, JEAEMECEL HIAY EEPROM o, 75 [ 44 58 37 1] — A 2% .

DI Onlines 8IS M AL BRES ( 2 W [ 7 2 -

- Bl SvSTEM - Configurstion
g He - Configuation General | EtherCAT | Piocess Data | Startup || CoE - Onine | [orire]|
- 9 PLC - Configuration )
- 1o - Configuration e
=B 1/ Devices || Ik i A Boolsttap BI . 5007 |
| =5 Device 2 (EtherCAT) (PO | o J
! —efa Device 2-Image Requested State:  |BOAT
lIl Device 2-Image-Info | Op ] | Clear Eiror ]
91 Topts
- @l Cutputs o ’
5§ mhobets DLL Statue . Lock in: | (£ Newer QxR
= Term 1 (EKLL01) Port & - =
4§10 Pt [Noamstoms || | (D)
g : TrécDat Poit C Mo Canigr £ Cloged My Recent
- ata Documents
E = Part D Mo Canier £ Closed
! LB Term 4 (EL9011) —
. @8 Mappings File Access over EthesCAT Desklop
| Downboad. [ ]
=,
e §
Name Online '__J
ST Undarrange ] EigDat
Sl overrange 1
ST Limit 1 0=0 (0)
S Limit 2 0=0 (0)
ST Error 1 My Com
Gl TPO0 State 0 yEompue
ST P00 Toggle i
Gl vale 0xZ134 <650,000% File reene: | EL204_05.efve "
Sl wieState 1 T | = c |
C |[$Tstate 00003 3] My Network | Files of lype: | EthedCAT Fimware Fie ["efw) || | Cancel |
&7 ddsaddr 00000000030tk E —
B 138: [E4FEE Hr
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BrARERR ISR (B M A AWM, SIUEZ LU D BREHAT .

EtherCAT FuGHIEM .

EHF TwinCAT 2 1 TwinCAT 3 fEH

e ¥ TwinCAT RG:VJ#:F] Config Mode/FreeRun, JEIHIN[A] >=1 ms (BLEMI FERIAN 4 ms) o ASEEN
TE SR ZIZ 4TI (Running 30 #E4T 44 568 o

Microsoft Visual Studio

{Ql Load I/0 Devices

23

@ o-a| s =

Microseoft Visual Studio

F = ..“-.
I:_el Activate Free Run

= |

[ Yes

| |

Mo ]

R IMAIN

P
| General | Adapter | EtherCAY{] Orine JEoF - Oniine |

Search Solution Explorer (Ctrl+d)
~ No Addr  Name CRC
1 1001 Tem 5(EL1004) 0.0
M2 1002 Tem 6(EL2004) 0.0
P31 1003 Tem 7(ELGGES) 0
j Image-Info
b 2 SyncUnits Actual State: @ Counter Cyclic Queued
4 Inputs [t ] p | [SafeOp| [ Op Send Frames 17167 + 5289
#1 Frm05tate [ Clea [ Clear Frames ] Frames / sec 499 + 43
#1 Frm0WcState Lost Frames 0 + 0
#1 Frm0InputToggle Tx/Fx Emors 0 /0
#! SlaveCount
#1 DevState
o BRI E] INIT (A
« Bk Y4 E] BOOTSTRAP
s FAEMEPRES (B O
o REUI kefwXfF (—HESES, BHBFEREH) o @AW,
Microsoft Visual Studio
: Function Succeeded!
* FEGEHUE, VI#RE] INIT, FEF| PreOP
o LB OB A YR CARERCHEIR ! D
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